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URGERY is now in the midst of a 
S period of enthusiasm over operative 

procedures directed toward the sym- 
pathetic nervous system. A voluminous liter- 
ature deals with the practical results of peri- 
arterial sympathectomy in a wide variety of 
diseases; but in particular, those in vascular 
and trophic lesions of the extremities. Be- 
‘cause of the paucity of our knowledge of the 
anatomy and physiology of the sympathetic 
nervous system, there is necessarily a mass 
of empirical clinical data. It follows that our 
knowledge of the réle of the sympathetic sys- 
tem in pathological conditions is likewise 
meagre. Our attention was first directed to 
the peripheral effects of sympathectomy in an 
experimental and clinical study of the results 
produced in spastic diseases of the extremities 
by removal of the sympathetic trunks, their 
rami and ganglia. We wish to record our 
experiences and impressions obtained in re- 
moving the influence of the sympathetic 
innervation to an extremity in Raynaud’s 
disease, erythromelalgia, and other vascular 
diseases of the extremities. 


ANATOMY AND PHYSIOLOGY 


It would seem fundamental to have clearly 
in mind in just what manner the blood vessels 
of the extremities receive their innervation. 
The physiological work of the nineteenth cen- 
tury brought out the now commonly accepted 
fact that the muscular action of the blood ves- 


sel walls is under the control of the sympa- 
thetic nervous system. 

It will be temembered that the sympathetic 
nervous system is composed of a craniosacral 
and a thoracicolumbar outflow. These two 
portions differ from one another anatomically, 
physiologically, and in their reactions to the 
administration of drugs. The craniosacral 
outflow has received the name “parasympa- 
thetic” in contradistinction to the thoracico- 
lumbar division which has been termed the 
“sympathetic” division. We are concerned 
with the thoracicolumbar outflow of fibers. 
Within the intermediolateral cell column of 
the anterior horn of grey matter in the thorac- 
ic and lumbar portions of the spinal cord are 
found the cells of origin of the fibers of this 
division of the sympathetic nervous system. 
These fibers leave the spinal cord through the 
anterior or motor roots and reach the sympa- 
thetic ganglia situated paravertebrally. Here 
they end to form a synapsis with the den- 
drites of a sympathetic ganglion cell. These 
small myelinated fibers constitute the pre- 
ganglionic sympathetic nerve fibers and make 
up the white rami communicantes. From the 
sympathetic ganglion fibers arise which join 
the spinal nerves. These post-ganglionic fi- 
bers are unmyelinated and form the grey 
rami communicantes. Some of these post- 
ganglionic fibers proceed directly to the struc- 
tures which they innervate, while the majority 
join the spinal nerves. 


1From the Department of Neurologic Surgery and the Laboratory of Surgical Research of Northwestern University Medical School. 
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It will be seen that as far as our knowledge 
now goes the sympathetic nervous system is 
purely an efferent one. The possibility of 
antidromic afferent conduction will be spoken 
of later. 

The vessels of the extremities receive a 
sympathetic innervation through the somatic 
nerves and this supply is received at regular 
segmental levels. In addition there may be a 
direct supply from the sympathetic ganglion 
cells by a fine plexus of fibers within the sheath 
of the arteries. The question of the existence 
and importance of these two types of innerva- 
tion has been a mooted one for many years. 
Kramer and Todd (15) studied the distribu- 
tion of the vasomotor nerves to the arm and 
Potts (22) made a similar study upon the leg. 
In both instances the conclusions were iden- 
tical; that the nerve fibers are supplied to the 
blood vessels at regular levels in their course 
and that only a small number of fibers accom- 
pany the large arteries to end in the arterioles 
and capillaries. Langley (17) stimulated the 
lumbar sympathetic chain before and after 
section of the femoral and. sciatic nerves. 
Pallor of the foot was obtained before cut- 
ting these nerves and was abolished after 
section. He also injected ergotoxine and then 
stimulated the lumbar sympathetic chain. 
Upon the side of the cut peripheral nerves 
there was no effect while flushing occurred 
upon the opposite side. He concluded that 
the vascular sympathetic fibers run to the 
trunk and limbs by the somatic spinal nerves 
and not by way of the arteries. 

Milko (20) stimulated the sheath of the 
femoral artery in dogs and secured no changes 
in volume of the leg. However, vasodilatation 
was obtained after the sciatic nerve was sev- 
ered. Schilf (24) secured no increase in the 
cannulated blood flow in dogs upon stimula- 
tion of the sheath of the femoral artery. Bow- 
ing (2) made plethysmographic studies upon 
the dog’s leg and found that all of the vaso- 
motor reflexes are maintained after periarte- 
rial sympathectomy and are abolished by 
interrupting the mixed peripheral nerves. He 
stated that the fibers for these vascular re- 
flexes do not accompany the vessels but join 
them only upon reaching the periphery. Wied- 
kopf (27) has shown that anesthesia of the 


brachial plexus in man produces the same 
changes in the arm as does removal of the 
sympathetic chain. These effects cannot be 
obtained by removing the adventitia of the 
vessels. Denning (8) sectioned the femoral 
nerve below Poupart’s ligament and the sci- 
atic nerve in the middle of the thigh in dogs. 
He then exposed the femoral artery and vein 
and drew a rubber tube beneath them. He 
ligated the extremity en masse without in- 
cluding the vessels. After these procedures 
he injected barium chloride into the tibial 
artery. Contrary to the normal results there 
was no painful reaction. He concluded that 
the sensory nerves of vessels of the lower 
extremity run with the spinal nerves. Joris 
(14) has insisted upon the presence of a peri- 
vascular nerve plexus which anastomoses 
along the entire length of the vessel. He de- 
scribed the presence of sympathetic ganglion 
cells within this perivascular plexus. Diaz (9) 
states that these are not true ganglion cells 
but are entirely different from sympathetic 
ganglion cells in their structure and size. He 
states that they are similar to those cells 
found in the sinusoidal node and in the wall 
of the auricle of the heart. Guillaume (11) 
has carried out very careful microscopic dis- 
sections of the larger vessels of the extremities. 
He believes that stripping the wall of an artery 
does not completely remove the innervation 
to that vessel. He states that removing this 
adventitia over a small length of the vessel 
cannot possibly interrupt fibers going to the 
rest of the extremity. This author admits 
that there is a fine plexus of fibers in the sheath 
of the peripheral arteries, which divides into 
innumerable branches; but strongly empha- 
sizes that the majority of the vascular inner- 
vation comes to the vessels in a segmental 
distribution from the spinal nerves. In this 
connection it is interesting to note that in 
median nerve lesions Crile (7) has recently 
called attention to the development of cyano- 
sis, accurately delimited to the cutaneous 
area supplied by the median nerve, following 
the application of the cuff of a sphygmoma- 
nometer to the arm and inflation to equal the 
patient’s diastolic blood pressure. This phe- 
nomenon disappeared as evidences of regen- 
eration of the nerve appeared. 











SS rT Ow CU 


wm 


is 
sel 
he 
its 


ito 
la- 
er- 
tal 
his 
in 
tly 
no- 
ous 
ing 
na- 
the 
he- 


sen- 








DAVIS AND KANAVEL: SYMPATHECTOMY IN RAYNAUD’S DISEASE, ETC. 731 


From a study of the literature on the sub- 
ject it would appear then that there can be 
no question that the peripheral vessels receive 
their major sympathetic innervation by a seg- 
mental distribution from the spinal nerves 
and that these fibers originate from the sym- 
pathetic ganglia of the thoracicolumbar 
division as post-ganglionic fibers. There 
is a serious doubt as to the presence of a 
sympathetic innervation in the adventitia of 
the vessel which continues throughout its 
course. It would be difficult to conceive of 
how under such circumstances the removal of 
a small portion of the vessel adventitia could 
affect the caliber of the vessel at a distance. 
However, we must take into consideration 
the reports of hyperemia and temperature 
changes produced in the hands and feet of 
patients after such an arterial decortication. 

In 1913, Leriche (19) called attention to 
the results he had obtained in man by thor- 
oughly removing the periarterial sympathetic 
fibers about the femoral artery. He called 
particular attention to an hyperemia pro- 
duced by vasodilatation and to an increased 
warmth of the extremity undoubtedly pro- 
duced by the same mechanism. Leriche 
reported the beneficial and curative effects of 
such a procedure in many clinical entities. 
He was quite unable, however, to verify these 
findings upon experimental animals. Never- 
theless Leriche has stated that in man the 
predominating vasomotor influences are car- 
ried by the perivascular sympathetic nerves. 

In considering the clinical results obtained 
by supposedly interrupting the sympathetic 
supply to the blood vessels, one is immediately 
struck by this complete absence of any basic 
experimental physiologic work upon which the 
beneficial results may be explained. Certainly 
nowhere is there any experimental confirma- 
tion of Leriche’s statement that in man the 
predominant vasomotor impulses are carried 
in sympathetic fibers found in the blood ves- 
sel adventitia. 

Callander (4) found no rise in the systolic 
blood pressure in man after arterial decortica- 
tion and in only one case could he find an 
increase in temperature in the operated upon 
extremity. Lehman (18) working upon ani- 
mals could not corroborate the findings of 


vasodilatation, increase in blood pressure or 
temperature in the limb operated upon. He 
also denied any beneficial effect of arterial 
sympathectomy upon wound healing. Bow- 
ing’s and Wiedkopf’s (2, 27) plethysmographic 
studies upon animals failed to confirm any 
of the reported results following periarterial 
sympathectomy. Elving (10) directly exam- 
ined the capillaries following decortication of 
the vessel walls. He noted improvement of 
the circulation in four cases; a decrease in 
two, and no change in six. Any of these results 
may be explained by Sherrington’s work in 
which he demonstrated that freshly excised 
arteries show different diameters under the 
same wall tension when they have no sympa- 
thetic connections. Mosser and Taylor (21) 
performed an arterial decortication upon ten 
cats and five dogs. In only two did they find 
an appreciable temperature increase. 

This experimental work merely confirmed 
Langley’s statement that all vasomotor im- 
pulses leave the spinal cord by way of the 
white rami, reach the sympathetic ganglia, 
are relayed through the grey rami to the spinal 
nerves, and thus reach their peripheral desti- 
nation. It came to be believed that dilatation 
of arteries is produced only by paralysis of the 
normal vasoconstrictor fibers which have their 
origin in the sympathetic ganglion cells. 

In 1874 Goltz sectioned the sciatic nerve 
and obtained a vasodilatation and a rise in 
temperature in the corresponding limb. Tew- 
aschew (26) obtained similar results after cut- 
ting the femoral nerve and the opposite effects 
upon stimulation of the peripheral end of the 
divided nerve. Taylor and Rice (25) and 
Mosser and Taylor (21) have uniformly ob- 
tained an increase in the temperature of an 
extremity following an alcoholic injection of 
the sciatic nerve with a strong enough solution 
to produce a paralysis. They found that the 
minimum concentration necessary to produce 
paralysis produces a maximum hyperthermia. 

Severance of the posterior root of the tri- 
geminal nerve very commonly produces a 
vasodilatation and an increase in temperature 
upon the affected side. This is an observation 
we have made in many cases following poste- 
rior root section for the relief of trigeminal 
neuralgia. These results may be explained 
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Fig. 1. Skin incision employed to isolate and remove 
cervical sympathetic trunk. 


upon the work of Bayliss and Bruce who have 
demonstrated the existence of vasodilator im- 
pulses which travel antidromically along a 
sensory nerve fiber. It would seem therefore 
certain that vasodilatation with its accom- 
panying phenomena in an extremity is not 
entirely dependent upon the periarterial sym- 
pathetic innervation and it is probable that 
there is very little dependent upon any such 
innervation of the blood vessel wall. On the 
other hand it appears equally as definite 
that these phenomena are regularly obtained 
through the agency of both purely motor, 
sensory or mixed nerves of cerebrospinal ori- 
gin. However, it must not be forgotten that 
clinical observations are on record in which 
removal of the vessel adventitia has produced 
an increase in the local temperature, hyper- 
emia, and a change in the nutrition of the 
tissues. After removal of the cervical and lum- 
bar sympathetic chains in patients who have 
had spastic extremities, we have recorded a 
definite vasodilatation and hyperemia, noted 
particularly in the sclera of the eye and in the 
skin of the extremity. In addition, there has 
been an accompanying elevation in the surface 
temperature of from 1.0 to 1.5 degrees. We 
have also recorded the fact that these effects 
are transient and disappear from within one 
to two weeks when the normal relations are 


re-established. We have observed a hyper- 
zmia and dilatation of the vessels of the sclera 
and nictitating membrane in cats following 
removal of the superior cervical sympathetic 
ganglion and chain but have found no corre- 
sponding increase in the surface temperature. 
The animal’s furry protection may of course 
explain the lack or non-development of a 
regulatory skin vasomotor mechanism. These 
observations should not be lost sight of and 
attempts must be made to supply their expla- 
nation. 

For our part, we can understand how re- 
moval of the sympathetic ganglia or interrup- 
tion of their rami communicantes might 
produce whatever physiological results are to 
be found in the entire extremity. On the other 
hand in view of the known anatomical and 
physiological facts, we cannot conceive of how 
the interruption of the minor portion of the 
vascular sympathetic innervation from a local 
segment of an artery can affect the most distal 
portions of the extremity. 

In the consideration of vascular diseases of 
the extremities with symptoms and signs of 
deranged circulation, it is necessary to take 
into account the physiology and pathology of 
the capillary system. From the work of 
Hooker (12), Krogh (16), Rouget (23), and 
others it is believed that the capillaries are 
definitely capable of active alterations in their 
caliber. From this experimental work it is 
evident that these structures are controlled 
by nerve impulses and by direct mechanical 
and chemical stimuli. It has been shown that 
stimulation of the sympathetic innervation 
produces an active capillary constriction. On 
the other hand, stimulation of sensory spinal 
nerves results in a capillary dilatation through 
the mechanism of an antidromic conduction 
in these fibers. In a study of dermatographia, 
Cotton, Slade and Lewis (6) have shown the 
effects of mechanical irritation of the skin, 
which they believed were due to capillary con- 
striction or dilatation. According to the re- 
cent views of Krogh (16), Hooker and Dale 
(13), the capillaries are influenced by chemical 
stimuli. It has been shown that histamine, 
for example, produces a marked capillary 
dilatation. Cannon (5) has presented evi- 
dence that in wound shock, the capillaries are 
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Fig. 2. Position of cervical sympathetic trunk lying beneath the lateral edge of 


the internal jugular vein. 


packed with red cells, which indicates the 
presence of a chemical influence. 

Further, we must not lose sight of other 
physiological factors which may play a very 
prominent part in the interpretation of circu- 
latory diseases of the extremities. We cannot 
deny the influences of the frequency and force 
of the cardiac action; the viscosity of the 
blood; the quantity of the blood; the changes 
in the circulation of the blood under various 
conditions and the changes in cardiac muscle 
work. As a result we must recognize the ap- 
parent inadequacy of any surgical procedure 
in which an attempt is made to alter periph- 
eral vascular resistance to affect materially 
the clinical course of such diseases. 

Consequently, basing our surgical proce- 
dures entirely upon known anatomical and 
physiological facts, we have attempted to 
record our observations in vascular diseases 
of the extremities after removal of the sym- 


pathetic ganglia and their rami. This prin- 
ciple of attack to our mind removes the major 
sympathetic innervation to an extremity with- 
out in the least impairing the somatic nerve 
supply. We believe that any surgical attack 
upon the sympathetic system may be applied 
only to those diseases of the extremities in 
which organic lesions of the vessels cannot be 
demonstrated. It is illogical to attempt to pro- 
duce changes in muscular contractility in the 
walls of vessels in which definite pathological 
changes have taken place. Therefore, we 
should exclude thrombo-angiitis obliterans, 
arteriosclerosis, luetic arteritis, and possibly 
scleroderma and chronic asphyxia. While 
many authors deny their recognition as clin- 
ical entities, we may include erythromelalgia, 
Raynaud’s disease, and acroparesthesia as 
diseases suitable for surgical attack. The 
symptomatology in these conditions has been 
referred to disturbances in the entire sympa- 
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Fig. 3. 
thyroid artery. 


thetic nervous system and the importance of 
the relationship of the endocrine glands has 
been emphasized by some individuals. 


SURGICAL PROCEDURES 


In operations upon those patients in whom 
the symptoms involved the upper.extremities, 
we removed the stellate and inferior sympa- 
thetic ganglia, their branches, and the inter- 
vening trunk. From one of these patients we 
removed the superior and middle ganglia in 
addition. We feel that this is quite unneces- 
sary since the nerves of the upper extremity 
receive their sympathetic fibers entirely from 
the stellate ganglion. In addition we add the 
symptoms of a Horner’s syndrome unwar- 
rantedly. In dealing with lesions in the lower 
extremity we have removed the lumbar sym- 
pathetic ganglia both by a lumbar and an in- 
tra-abdominal route. We prefer the former if 
we desire to produce an effect in only one 
extremity and the latter if we wish to remove 
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Relation of the middle cervical sympathetic ganglion to the inferior 


the sympathetic supply from both extremities 
during one operation. 


TECHNIQUE OF CERVICAL SYMPATHECTOMY 


An incision is made from the inferior angle 
of the mandible and on the medial edge of the 
sternomastoid muscle downward. The line of 
incision crosses the sternomastoid from its 
medial to its lateral edge in an oblique direc- 
tion to reach the superior border of the clav- 
icle. Here the incision turns lateralward. The 
completed line therefore resembles a hockey 
stick (Fig. 1). 

The fascia of the sternomastoid is exposed 
and the medial edge of the muscle is freed. If 
one desires to excise the superior cervical 
ganglion, the incision should be carried up- 
ward toward the tip of the mastoid process. 
The carotid artery, jugular vein, and vagus 
nerve are now in the field of operation as the 
medial edge of the sternomastoid muscle is 
retracted laterally. By gently retracting the 
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Stellate ganglion ¥ 


Fig. 4. 
its rami may be easily severed. 


jugular vein medially and at the same time 
rolling its posterior surface forward, the cer- 
vical sympathetic chain may be seen lying be- 
neath the lateral edge of the vein on the 
scalenus muscle (Fig. 2). By dissecting 
upon the medial edge of the sternomastoid, 
any danger of injuring the spinal accessory 
nerve is avoided. The sympathetic trunk 
may be isolated by blunt dissection and fol- 
lowed as it passes laterally and downward 
beneath the sternomastoid muscle. If any 
difficulty is experienced in recognizing the 
sympathetic trunk, one may dissect upward 
and identify the superior cervical ganglion 
and proceed from that landmark. The trunk 
may be divided and passed beneath the mus- 
cle and delivered into the field by gentle out- 
ward and upward traction. At the same time 
the lateral and inferior edge of the sternomas- 
toid is retracted medially. In this position 
the inferior thyroid artery passes transversely 
across the field from its origin from the thyreo- 
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Retraction upward and laterally brings the stellate ganglion into view and 


cervical axis. The middle cervical sympathet- 
ic ganglion is usually in close association with 
this vessel and may encircle it. Medial laryn- 
geal branches as well as the superior and 
middle cardiac nerves arise from the sympa- 
thetic trunk near this ganglion (Fig. 3). The 
chain is then followed further inferiorly behind 
ind below the clavicle. The apical pleura 
soon enters the field and should be protected. 
As one bluntly dissects downward the trunk 
must not be confused with the cardiac nerves 
which are almost of equal size. The parent 
trunk holds a more posterior position. The 
next structure encountered before reaching 
the stellate ganglion is the small inferior cer- 
vical ganglion. This may be fused with the 
stellate and if separate, lies immediately 
superior to the latter. At this point the verte- 
bral artery may be seen in the field lying 
medially. By exerting gentle traction upward 
and outward during this dissection and divid- 
ing the rami from the trunk and ganglia, the 
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stellate ganglion may be delivered into the 
field from its location on the tubercle of the 
first rib. This maneuver makes the removal 
much more simple. After dividing its rami, 
the sympathetic trunk is divided below the 
ganglion (Fig. 4). 

The subcutaneous tissue and skin are closed 
in the usual fashion and a pad is bandaged in- 
to position to fit snugly into the supraclavic- 
ular fossa. It will be recognized that this 
procedure may be modified as one desires to 
excise the stellate ganglion only or others of 
the ganglia and trunk. It is recognized that 
the upper extremity receives its sympathetic 
innervation from the stellate ganglion alone. 


TECHNIQUE OF SYMPATHECTOMY BY THE 
ABDOMINAL ROUTE 


A midline incision is made through the skin, 
fascia, and peritoneum with the umbilicus 
about opposite the middle point. With the 
patient in the Trendelenburg position, the in- 
testines are packed upward and laterally to 
expose clearly the posterior peritoneal wall. 
The aorta, vena cava, and ureters may be seen 
through the peritoneum. 

A linear incision is made through the perito- 
neum over the medial edge of the psoas muscle 
(Fig. 5). This does not expose the ureter. The 
lumbar sympathetic trunk and ganglia lie up- 
on the anterolateral surfaces of the vertebral 
bodies and are partially covered by the medial 
edge of the psoas and on the right side by the 
vena cava (Fig. 6). Because of the situation 
of the vena cava the right lumbar chain is 
more difficult to expose. The vena cava is 
gently retracted medially and at the same 
time is lifted up. The sympathetic ganglia 
and trunk may be seen clearly, lying in a loose 
adventitious tissue. The trunk and ganglia 
bear a varying relation to the lumbar arteries 
and veins, in that these structures may pass 
above or below the trunk (Fig. 7). The second 
lumbar ganglion usually lies just under cover 
of the inferior edge of the third portion of the 
duodenum. We have carried our excision up- 
ward to include this ganglion and have re- 
moved the chain as low as to include the 
fourth lumbar ganglion. This structure occa- 
sionally lies over the brim of the pelvis, and 
it is necessary to protect carefully the iliac 
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vessels. Any oozing encountered is easily 
controlled. We have never sutured the peri- 
toneum, but simply allow it to fall into place. 
The aorta does not overlie the trunk as does 
the vena cava, and it is therefore much easier 
to remove the chain and ganglia upon the left 
side. The intestines are replaced and the 
wound is closed in the usual manner. 

In this work we have removed the ganglia 
and trunk from the second to the fourth lum- 
bar ganglia inclusive. It necessarily follows 
that the communicating rami are severed as 
their ganglion cells of origin are removed. 
This abdominal route of approach permits 
one to interrupt the sympathetic supply to 
both lower extremities through the same oper- 
ative wound. 


TECHNIQUE OF SYMPATHECTOMY BY THE 
LUMBAR ROUTE 


This method of approach was first devised 
by Royle. A complete detailed description of 
this operation is given by this author in Sur- 
GERY, GYNECOLOGY AND OBSTETRICS, 1924, 
xxxix, 707. We have followed this same tech- 
nique and havé found it to be quite satisfac- 
tory. This operation is particularly useful 
and is indicated if one desires to remove the 
sympathetic supply from one extremity only. 
We have found it a trifle more difficult to re- 
move the entire chain and ganglia from the 
second to the fourth lumbar ganglia inclusive 
by this method. ‘The procedure is also rather 
difficult in large muscular or obese individuals. 
These small technical inconveniences are out- 
weighed, however, by the smooth postopera- 
tive convalescence of patients who have been 
operated upon by this method as compared 
to those operated upon by the abdominal 
route. 

CLINICAL CASES 
Erythromelalgia—Lumbar Sympathectomy—Relief 
In 1922, P. C., aged 35, a Russian-Jewish tailor, 

began to have an aching pain in his feet, particularly 
after walking. This difficulty increased in frequency 
and intensity so that upon his entrance into the hos- 
pital walking four or five blocks caused him great 
discomfort and pain. Since 1924, he had noticed 
that his feet, and particularly his toes, became very 
red and purplish in color. This was true when they 
were in a dependent position. This color disappeared 
if he elevated his feet. The redness of his toes and 
the dorsum of his foot was almost always confined to 
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Plate IT. Right foot of patient with erythromelalgia before and after removal of r 
thetic chain and ganglia. 


Extremities. —Loyal Davis and Allen B. Kanavel. 
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the area in which he experienced pain. Accompany- 
ing these symptoms the patient also complained of 
swelling and a feeling of fullness in his feet. The 
past and family history were without significance. 

Examination. The pulses of both legs and feet 
were full and easily palpable. X-ray examination 
of the extremities showed an entire absence of vessel 
wall calcification. A marked hyperesthesia was pres- 
ent over the dorsal surfaces of both feet. This cor- 
responded to the color changes which were present. 
It was noted that the toes and the dorsal surfaces 
of both feet as high as the metatarsotarsal articula- 
tions became intensely red in color if the patient 
allowed the feet to become dependent. This color 
was also brought out by exertion or by heat. The 
color could be made to disappear by digital pressure 
but rapidly returned when the pressure was released. 
Elevation of the feet caused the redness to disap- 
pear. The color changes occurred paroxysmally and 
were accompanied by pain. 

No trophic lesions such as blebs, thickening, or 
atrophy of the skin were seen. The nails of the sec- 
ond and fourth toes on the right foot were brittle and 
longitudinally striated. These symptoms were all 
symmetrical in both feet but were more pronounced 
upon the right side. The remainder of the physical 
and neurologic examination was without note. 

Blood chemistry examination showed a non-pro- 
tein nitrogen of 45.1 milligrams; urea nitrogen of 
14.8 milligrams; creatinine 1.39 milligrams; and 
sugar of 0.127 per cent. The red blood cell count 
was 4,080,000; white cells 8,400; hamoglobin 80 per 
cent. All urine examinations were negative. 

Operation. A right lumbar sympathectomy was 
performed April 29, 1925. The entire right sympa- 
thetic chain from the second to the fourth lumbar 
ganglia inclusive was removed. The innervation to 
the left extremity was not disturbed. 

Postoperative course. April 30, 1925: The right 
lower leg is 1.5 degrees warmer than the left. The 
toes are reddish-purple in color. The color change 
is similar to that seen when the leg is pendent, 
although it is now present as the patient lies in bed. 
No pain is present. The left foot is normal in color. 

May 1, 1925: Increase in surface temperature of 
the right leg persists as does the red color when the 
foot is supported. 

May 10, 1925: Patient allowed out of bed. Right 
foot is still red in color but not painful in pendent 
position. Left foot became red and distinctly pain- 
ful after a short walk in the corridor; the right foot 
was not painful and the color remained the same. 

May 18, 1925: Patient returned for examination. 
Still has increased surface temperature in the right 
foot though this is distinctly less than when exam- 
ined upon prior occasions. The right foot is still red 
in color regardless of its position. He has had no 
pain in this foot even after a considerable amount 
of exercise. 

The patient returned to his work as a tailor in 
Rochester, New York. He has communicated with 
us and has been seen upon several occasions by Dr. 
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George Whipple. The patient’s report is given in 
abstract as to his subjective symptoms. 

June 1, 1925: ‘My right foot is assuming its 
natural color and feels warmer than the left. I have 
had no pain in the right foot.” 

June 17, 1925: “There are a few little red spots 
on my right foot and it gives me a little burning pain. 
However, I am back at work.” 

June 29, 1925: “‘I am feeling fine. The trouble in 
=, right foot has disappeared and I have no pain at 
all. 

October 12, 1925: ‘‘My right foot is its natural 
color and I have no pain in it at all even after walk- 
ing. My left foot is always cold and it gives me pain 
once in a while.” 

February 18, 1926: “‘ My right foot is still in fine 
condition and feels warm to my touch. It does not 
change in color as it did and I have no pain in it.” 

The condition of this patient’s foot is shown both 
before and after operation in Plate II. The last 
sketch was made in December of 1925 by Mr. N. C. 
Jacobs, of the Department of Anatomy, University 
of Rochester Medical School. 

The most striking symptoms in this case 
were the redness and pain occurring in parox- 
ysmal attacks and influenced by posture, heat, 
and exertion. These symptoms were localized 
symmetrically in the distal portions of the 
extremities, although the right foot was more 
seriously affected. There was an absence of 
all evidence of organic vascular disease. This 
undoubtedly was a case of ervthromelalgia. 
The arterial pulsations, paroxysmal attacks, 
and absence of intermittent claudication dif- 
ferentiate it from thrombo-angiitis obliterans, 
with which it may be confused. Cassirier has 
divided this condition into two types: (1) that 
in which the local symptoms follow the paths 
of certain nerves and (2) that in which the 
distribution is diffuse over various peripheral 
parts of the extremities. In the first group, he 
states that an irritative process in the periph- 
eral nerves exists with predilection for the 
vasodilator and secretory fibers. In the sec- 
ond group he believes that a central nerve 
lesion is present and that in all probability 
the sympathetic system is the seat of the dis- 
ease. No pathological evidence is offered for 
this latter statement. 

There seems to be no doubt that after a 
year the patient’s condition is definitely im- 
proved. We expect to operate upon the other 
extremity at the patient’s convenience but at 
this time it serves as an excellent control for 
the experiment. 
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Raynaud’s Disease—Right Cervical Sympathectomy 

Relief 

E. W., aged 28, a Polish housewife, first noted 
in 1918 that the middle finger on her right hand 
would become pale and blue in color when she was 
out in the cold weather or when she had her hands in 
cold water. This color change was always accom- 
panied by severe pain and numbness and tingling in 
the finger. During the following 6 years these symp- 
toms gradually progressed to involve the other 
fingers and the thumb of the right hand. The 
patient then noticed that excitement or worry would 
produce the same symptoms and under such con- 
ditions her face would become deeply flushed. In 
1924, this same group of symptoms appeared in the 
fingers of the left hand. The pain in her hands had 
been very severe and she had sought relief in many 
ways without success. 

The patient also stated that she very commonly 
had ulcerated areas on the ends of her fingers which 
followed the slightest trauma. The healing of these 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Gauze packing 
® off intestines 





Incision through the posterior peritoneal wall over the medial edge of the 


lesions was always followed by retracted scars. Dur- 
ing the past year the patient had been complaining 
of pain in the toes of both feet accompanied by a 
slight bluish discoloration. The past history was with- 
out note and no relation could be drawn with her 
present condition. 

Examination. The patient’s face is of a dark red- 
dish purple color particularly when she is under 
observation. Her skin is naturally dark in color. 
There is a bilateral exophthalmos. The thyroid 
gland is palpable but not abnormally enlarged. 
There are no bruits or thrills over it. Blood pres- 
sure is 120:68; pulse 88. 

By placing the hands in cold water or by surpris- 
ing the patient, an attack of discoloration of the 
fingers can be produced. Normally the hands are 
perhaps slightly redder in color than those of the 
average individual. During an attack the color 
rapidly changes to a bluish-gray. This involves all 
of the fingers and thumb down to the metacarpo- 
phalangeal joints except the fifth fingers which 
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Fig. 6. Relation of the lumbar sympathetic trunk to the 
psoas muscle and vena cava. 


become discolored only over the distal phalanges. 
During this attack the radial pulse is full and strong. 
The fingers feel cold and clammy. They are very 
tender to the slightest pressure, particularly over 
the extremities. The tips of the fingers and thumbs 
are hard and boardlike and are very painful at all 
times but more so during an attack. The skin in 
these areas is scaly and indurated. The tip of the 
right index finger is ulcerated. The end of the distal 
phalanx is exposed. This has been in this condition 
for 5 weeks and resulted from a rather insignificant 
trauma. All of the peripheral pulses could be pal- 
pated with ease. 

A tourniquet was applied to both arms but no 
hyperemia could be produced after its release. 
X-ray plates of the arms showed no evidence of ves- 
sel calcification. X-ray plates of the hands did not 
show an atrophy in the tips of the distal phalanges 
characteristic of Raynaud’s disease in the later 
Stages. 

The basal metabolic rate of the patient upon 
several occasions was plus 12. Blood chemistry 
examination showed non-protein nitrogen of 27.4 





Fig. 7. Relation of the lumbar sympathetic trunk to the 
bodies of the vertebra. This shows the retraction of the 
third portion of the duodenum necessary to expose the 
second lumbar ganglion. 


milligrams; uric acid 4.24 milligrams; creatinine 1.5 
milligrams, and sugar 0.11 per cent. The blood and 
urine examinations were normal. 

Operation. On January 29, 1926, a right cervical 
sympathectomy was performed. Since we were 
anxious to leave no possible sympathetic innerva- 
tion to the upper extremity from the cervical chain, 
we removed the entire chain and all of the ganglia 
from the superior to the stellate inclusive. Natu- 
rally, all of the rami of the latter were severed. 
Again, we will simply remove the stellate ganglion 
because we feel that this structure contains all of the 
cells of origin of fibers innervating the upper extrem- 
ity. 

Postoperative course. The patient made an un- 
eventful recovery from her operation. No sensory 
findings were present about the face or neck. We 
may state here that in none of our cases have we 
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found any subjective or objective sensory disturb- 
ances in the face or neck following a sympathectomy. 
There is an enophthalmos, small pupil, narrow pal- 
pebral fissure, and the scleral vessels are dilated upon 
the right side. It will be remembered that the 
patient had an indolent ulcer on the index finger of 
her right hand when she came into the hospital. We 
removed the dressing and simply allowed the finger 
to be exposed without in any way treating the 
lesion. 

February 4, 1926: The patient has had no pain 
and no attacks of local syncope and asphyxia since 
her operation. The right index finger is entirely 
healed and the skin of the tip of the finger is pink. 
The right upper extremity has been from one to two 
degrees warmer than the left since her operation. 


The patient states that the examiner’s hands are: 


colder when felt with her right hand as compared 
with her left. No difference in the color of the fingers 
or hands can be detected except during an attack. 

February 7, 1926: The temperature difference is 
less today as measured with a surface thermometer. 
The patient’s hands were immersed in ice cold water 
today. After 15 minutes no change had occurred in 
either hand. As soon as they were brought into the 
air the attack of syncope and asphyxia began. The 
change in color to the typical chalky bluish-white 
blanching occurred quickly in both hands. However, 
the extent of the color change and the degree of 
change were quite different in the right hand. The 
ends of the thumb and fingers, except the right fifth 
finger, were involved only over the middle and distal 
phalanges as contrasted to the condition in the left 
hand in which the changes extended into the palm 
of the hand. Further, the return to the normal color 
of the right hand was completed 5 minutes before 
that in the left. 

March 4, 1926: The patient was taken to the art- 
ist for a colored sketch of her hands. Before entering 
the presence of this stranger, her hands were normal 
in color. Immediately upon meeting him she began 
to develop an attack of local syncope and asphyxia. 
The result of this attack which lasted 30 minutes is 
seen in Plate I. She returned upon several occasions 
in order that this color might be verified and it was 
not until the third visit that the change did not occur 
and cold water immersion was necessary. 

March 21, 1926: The patient notes a great differ- 
ence in the condition of her right hand. She has had 
no paresthesia or pain and her hand never feels as 
cold as the left nor as it did previously. The lesion 
of the right index finger has never recurred. The 
Horner’s syndrome on the right side has remained 
unchanged. 

April 6, 1926: The patient has had no pain in her 
right hand. During an attack, the middle finger of 
the right hand becomes cyanotic from the tip to the 
proximal interphalangeal joint while the rest of the 
fingers and hand are normal in color. ‘The left 


hand becomes markedly blue and painful. There 
has been a decided improvement since the time 
represented in Plate I. 
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The occurrence of induration in the tips of 
this patient’s fingers suggests, of course, 
scleroderma. Since vasomotor changes may 
be early manifestations of scleroderma this 
condition may be difficult to differentiate from 
Raynaud’s disease. Buerger quotes Cassirier 
as grouping Raynaud’s disease into three 
types: The typical cases show symmetrical 
gangrene, dystrophic changes in the distal 
portions of the extremities, with thickening 
of the skin, and immobilization of the tendon 
sheaths and joints. The second group com- 
prises the cases in which local asphyxia and 
syncope initiate the disease. There is no pro- 
gression into a state of gangrene but on the 
other hand a chronic stage of vasomotor, 
sensory, and sclerodermic symptoms occurs. 
The last group consists of rare cases which 
show vasomotor symptoms in the presence of 
an advanced scleroderma. Our case obviously 
belongs to the second group. Certainly it 
belongs to the group of vasomotor neuroses 
of which the Raynaud syndrome is an ex- 
ample. Buerger (3) believes that in these 
cases there is an irritative or perhaps a para- 
lytic process in the vasomotor system. Cas- 
sirier believes that the vasoconstrictors are in 
a condition of increased irritability. 

Adson and Brown (1) have reported a case 
of Raynaud’s disease in which they removed 
the lumbar sympathetic chain and stripped 
the adventitia from the external iliac vessel 
upon the same side. They have reported a 
marked improvement in the extremity upon 
the side operated upon. They believe that 
such a double procedure prolongs the physio- 
logical effects of removal of the sympathetic 
innervation. 

While time has not elapsed following the 
operation equal to that in the first instance, 
we feel that this patient has received definite 
improvement and relief. 


We have operated upon another patient with 
Raynaud’s disease and removed the stellate gan- 
glion upon the right side. This patient suffered from 
local syncope and asphyxia in all four extremities 
but the symptoms were more advanced in the hands. 
Thickening of the skin and immobilization of the 
tendon sheaths and joints of the hands were present. 
This patient was operated upon so recently that we 
have had no opportunity to determine accurately 
just what her postoperative status is. Consequently 
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we refrain from including a detailed history of her 
case. 

Thrombo-Angiitis Obliterans—Lumbar Sympathec- 
tomy—No Relief. Observation of a Second Case after 
Periarterial Sympathectomy Elsewhere—No Relief 

We also wish to record our experience with sym- 
pathectomy in this disease and because of the clinical 
failure we refrain from giving a detailed report. 

We removed the right lumbar sympathetic trunk 
and ganglia from a patient whom we believed had an 
erythromelalgia. The red color of this man’s extrem- 
ities was intensified in the dependent position but a 
fact to which we did not give sufficient weight was 
that this color was not paroxysmal but was con- 
stantly present. He had a trophic ulcer upon the 
end of his great toe on the right foot and all but his 
dorsalis pedis vessels pulsated. X-ray plates of the 
extremity failed to show any calcification in the 
vessels. The pain persisted, as did the color changes 
in the foot and after 2 months no improvement what- 
ever was evident. Because of the intense pain which 
persisted and because of an advancing gangrene, an 
amputation was performed. Examination of the 
vessels showed the organic changes of a thrombo- 
angiitis obliterans. 

We have observed a second example of this disease 
which was verified by an examination following 
amputation of the extremity. A periarterial sym- 
pathectomy had been performed elsewhere 9 months 
previously. The patient complained bitterly of pain 
in his foot and required morphine for relief. The 
color changes in his toes and foot were typical of 
those seen in the preceding case. However, no gan- 
grene had developed although no pulsation could be 
felt in any of the peripheral vessels. 


We made a diagnostic error in the first of 
these cases of thrombo-angiitis obliterans. 
Recognition of the lesion and a thorough un- 
derstanding of the organic changes in the ves- 
sel wall are sufficient contra-indications to an 
operation designed to attack the sympathetic 
innervation of an extremity. One cannot hope 
to dilate or constrict an arterial wall so altered 
by a pathological process such as Buerger has 
so carefully described in this disease. 


DISCUSSION 


In discussing the physiological effect of re- 
moval of the sympathetic innervation to an 
extremity, one is prone to go beyond the few 
known facts in order to furnish a plausible 
and logical explanation. 

First of all, we know that arterial decortica- 
tion or removal of the sympathetic chain pro- 
duces hyperemia and increased temperature 
in the corresponding extremity in man. Sec- 


ond, the symptoms of paralysis of the vaso- 
constrictors or unfettered influence of the 
vasodilators gradually disappear within from 
1 to 2 weeks after the operation. Third, the 
sympathetic innervation to the blood vessels 
of an extremity is furnished at segmental in- 
tervals by way of the spinal nerves. Fourth, 
that any fibers of sympathetic origin within 
the blood vessel wall are not continuous along 
the wall of that vessel. Fifth, in certain vas- 
cular diseases of the extremities, characterized 
by paroxysmal vasomotor symptoms and the 
absence of organic vessel pathology, removal 
of the sympathetic chain is followed by an im- 
provement in symptoms. Finally, we must 
bear in mind the fact that there are many 
variable factors concerned in the control of 
the peripheral circulation, of which the vessel 
musculature and caliber are but a part. 

The known anatomical and physiological 
facts concerning the origin, distribution and 
supply of the sympathetic fibers to the ex- 
tremities explain the results obtained upon 
interrupting such an innervation at its origin 
or in its course. Thus, removal of the sym- 
pathetic chain or severance of the somatic 
nerve supply produces definite physiological 
effects in the corresponding extremity. Such 
procedures and results are logical and in the 
event of interruption of the sympathetic chain 
are the result of removal of the active vasocon- 
strictor mechanism. Since the sympathetic 
innervation to the vessels of an extremity is 
supplied in a segmental manner, a priori the 
removal of a small portion of the terminations 
of these sympathetic fibers could not be ex- 
pected to affect permanently any portion of 
the vessel except the local segment operated 
upon. On the other hand both local and dis- 
tant favorable effects in the extremity after 
cortical decortication are reported. The effect 
of such a procedure upon the vessel caliber at 
the site of operation might very well be ex- 
plained upon the basis of the interruption of 
a local short reflex mechanism within the wall 
of the vessel. Our knowledge makes it impos- 
sible to explain accurately the hyperemia 
produced in the foot by removal of the adven- 
titia upon a small segment of the femoral 
artery. 

While it would seem more logical to remove 
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the sympathetic ganglia and rami rather than 
to decorticate an artery, we are still met with 
the inability to explain completely our results 
in cases of vascular disease of the extremities. 
Primarily we do not know the underlying 
pathology in these cases of vascular disease 
which would appear to be benefited by re- 
moval of the sympathetic innervation. It is 
assumed that those diseases in which no or- 
ganic vessel pathology can be demonstrated 
are the result of a vasomotor neurosis and that 
the sympathetic innervation to the extremity 
is at fault. There are no facts to support such 
a contention except the empirical observation 
that removal of the sympathetic innervation 
effects an improvement. In view of the many 
circulatory factors previously pointed out 
which may have an important relation to 
these diseases, we cannot convince ourselves 
that an alteration in one of the peripheral 
mechanisms may be the sole key to the situa- 
tion. This doubt is somewhat strengthened 
by the observation that the physiological re- 
sults of interruption of the sympathetic inner- 
vation gradually become less pronounced and 
finally disappear. There is abundant experi- 
mental support for this clinical observation. 
Just what the actual mechanism of this read- 
justment is we are at present unable to say. 
CONCLUSIONS 

1. The peripheral blood vessels receive 
their sympathetic innervation in a segmental 
manner by way of the somatic nerves. 

2. Removal of the sympathetic innervation 
to an extremity in man is followed by hyper- 
wmia and hyperthermia which gradually dis- 
appear within one to two weeks following 
operation. 

3. In certain vascular diseases of the ex- 
tremities characterized by paroxysmal vaso- 
motor symptoms and the absence of organic 
vessel pathology, removal of the sympathetic 


innervation is followed by an improvement in 
symptoms. Among this group we may include 
erythromelalgia and Raynaud’s disease. 

4. There are many physiological factors 
concerned in the control of the peripheral 
circulation, of which the vessel musculature 
and caliber are but a part. 

5. In the present state of our knowledge 
concerning the pathology of the group of vas- 
cular diseases, known as vasomotor neuroses, 
we are unable to explain completely the effects 
produced by removal of the sympathetic in- 
nervation to the extremity. 
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RECENT DEVELOPMENTS IN PERORAL 


ZNDOSCOPY 


(ESOPHAGOSCOPY AND BRONCHOSCOPY FOR DISEASE; REPORT OF Cases! 
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RONCHOSCOPY and cesophagoscopy, 

originally concerned chiefly in the 

removal of foreign bodies, have be- 
come most useful in the diagnosis and treat- 
ment of disease by bringing under direct in- 
spection of the eye formerly invisible regions 
of the air and food passages. The following 
reports of cases illustrate different phases of 
the development of peroral endoscopy. 


POSTOPERATIVE MASSIVE COLLAPSE OF 
THE LUNG 


In recording the observations from the 
bronchoscopic examination of 2 cases of post- 
operative massive collapse of the lung, nothing 
new is offered as to etiology. The literature 
has been recently reviewed and the subject 
very ably considered by a number of observ- 
ers, among them Dr. Walter Estell Lee (2) 
of The Pennsylvania Hospital of Philadel- 
phia; Dr. Edward D. Churchill (1) of the 
Massachusetts General Hospital, Boston; and 
Dr. Simon Leopold (3) of the University of 
Pennsylvania Hospital, Philadelphia. Of the 
2 cases here reported, the first occurred in a 
boy aged 13 years on the service of Dr. Walter 
Kstell Lee at the Germantown Hospital, 
Philadelphia. This is believed to be the first 
case of postoperative massive collapse to be 
examined bronchoscopically. The exami- 
nation was made January 14, 1925. That 
bronchoscopic study might possibly throw 
considerable light on the mechanism of post- 
operative pulmonary collapse had been sug- 
gested by Chevalier Jackson to Dr. Simon 
Leopold, who recorded this suggestion in his 
paper on the subject of postoperative massive 
collapse, but opportunity for bronchoscopic 
study had not presented itself until, at Dr. 
Lee’s request, a bronchoscopy was done for 
this condition. 


Case 1. A boy, 13 years of age, had been in good 
health until he developed acute appendicitis with 


1From the Chevalier Jackson Bronchoscopic Clinics. 


abscess. He was admitted to Dr. Lee’s service at 
the Germantown Hospital. The abscess was drained 
under ether anesthesia, the procedure requiring only 
a few minutes. Thirty-six hours after the operation, 
he became acutely ill with symptoms of shock. 
Physical examination showed the signs of collapse of 
the right lung. X-ray examination confirmed these 
findings (Fig. 1, a). There was the typical displace- 
ment of the heart toward the affected side with 
evidence of increase of density of the affected right 
lung. The patient reacted from the acute symptoms, 
and 48 hours after the onset of the collapse bron- 
choscopy was done. There had been expectoration 
of the typical tenacious sputum, slightly greenish- 
grey in color, which when expectorated into a cup, 
stood up from the bottom of the cup like gumdrops. 
Bronchoscopy revealed the tracheal mucosa red- 
dened and glary with greyish secretion adherent to 
the tracheal wall. The inflammatory condition be- 
came more marked in the lower trachea and right 
bronchus. The left bronchus was clear of secretion, 
the mucosa being only slightly inflammatory. The 
orifice of the right main bronchus was completely 
surrounded by a thick ring of tenacious secretion. 
The orifice of the right upper lobe bronchus was not 
completely blocked but patches of secretion were ad- 
herent to the wall of the bronchus. The stem 
bronchus and the middle and lower lobe bronchi were 
completely blocked with the thick secretion. The 
mucosa was very red and thickened. The secretion 
was aspirated from the larger bronchi. 

It was noted that the right main bronchus devi- 
ated toward the right; there was no evidence of 
bronchial compression. There seemed to be marked 
restriction of the bronchial movements. Inspiratory 
opening and lengthening of the bronchus was very 
slight, particularly in the lower and middle lobe 
bronchi. Bronchoscopic diagnosis was diffuse 
bronchitis, involving the right main bronchus and 
its branches, most marked in the lower, stem, and 
middle lobe bronchi; bronchial obstruction of the 
middle and lower lobes with thick tenacious secre- 
tion. Swab specimen of secretion showed ‘pure 
culture of pneumococci.” 

Physical examination immediately following 
bronchoscopy showed evidence of air entering the 
right lung. The heart showed less displacement to 
the right (Fig. 1, b). Within 24 hours the collapse 
had recurred. At the end of 48 hours the right lung 
had begun to clear, the character of the sputum 
had changed, being mucopurulent, thin, and less 
tenacious. Bronchoscopy was repeated at the end 
of the third day and showed the inflammatory con- 


Presented at the Chicago Meeting of the American Academy of Ophthalmology and Oto- 


Laryngology, October, 1925. 
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Fig. 1, a. 
Fig. 1, a. Boy, aged 13 years, patient of Dr. Walter 
Estell Lee, developed massive atelectasis of the lower and 
middle lobes of the right Jung 36 hours after drainage 
of an appendiceal abscess; ether anesthesia. Roentgeno- 
gram 48 hours after onset of collapse before bronchoscopy. 
Note density of the affected side with displacement of 
heart and mediastinum toward the affected side. Com- 
pare with Figure 1, b. 
Fig. 1, b. Roentgenogram to minutes after bronchos- 
copy. Air has entered the area of lung that showed 


dition of the trachea and right bronchus to be less 
severe than at the previous examination. A small 
amount of secretion, slightly purulent in character, 
was aspirated from the right main bronchus; 
the left bronchus was free of secretion. The right 
bronchus showed no abnormal deviation, the bron- 
chial movements seemed normal. The secretion in 
the middle and lower lobe bronchi was thin and was 
aspirated without difficulty. The bronchoscopic 
findings indicated that there was a much greater 
degree of secretion of the lower and middle lobes 
than at the first bronchoscopy. Previous to this 
bronchoscopic examination, the heart had gone 
back to practically the normal position and the 
physical signs indicated that there was good aera- 
tion of the right lung (Fig. 2). The recovery of the 
patient was uneventful following the second bron- 
choscopy. It was noted by Dr. Lee (2) that the 
collapsed Iung cleared within 72 hours after the first 
bronchoscopy, while in the other cases of his series 
in which bronchoscopic treatment had not been 
carried out, the recovery had extended over an aver- 
age period of 21 days. 

CasE 2. The second case occurred on the service 
of The Chevalier Jackson Clinic at the Jefferson 
Hospital. A boy, 6 years of age, had been operated 
on for the closure of a gastrostomic fistula that had 
been made for the purpose of retrograde treatment 
of cicatricial stricture of the cesophagus. The stric- 
ture of the oesophagus was cured and the gastros- 
tomy opening had been closed. Ether anesthesia 
was used during the operation. The patient coughed 


Fig. 1, b. 


Fig. 2. 


collapse. The heart has moved back nearly to the normal 
position. The tenacious secretions were aspirated from 
all the larger bronchi. 

Fig. 2. Roentgenogram (same case as that in Figure 1) 
72 hours after the first bronchoscopy. Lung has cleared 
up almost entirely. Heart has gone back to normal 
position. Bronchoscopy at this time showed the character 
of the secretion had changed. There remained a purulent 
bronchitis but there was no blocking of the bronchus. The 
air passed in and out of the lower lobes without obstruction. 


a great deal and was troubled with considerable 
secretion during the anesthesia. Thirty-six hours 
after the operation pulmonary symptoms de- 
veloped, and by the end of 48 hours, the typical 
signs of postoperative massive collapse of the left 
lung were present. Seventy-two hours after the 
operation bronchoscopy was done, July 13, 1926. 
Very thick, tenacious secretion, whitish-yellow in 
color, was found in the trachea and left bronchus 
The mucosa of the bronchus was very inflammatory. 
Following aspiration, air seemed to enter the left 
lung. Ten cubic centimeters of the thick, whitish- 
yellow exudate were aspirated, and a culture of the 
removed secretion showed pneumococci and staphy- 
lococci. Dr. Manges’ report on the roentgenogram 
(Fig. 3), June 13, 1925, reads: ‘‘There is complete 
collapse of the left lung; trachea and heart are 
drawn well to the left. It is impossible to see 
the shadow or outline of the heart or left dia 
phragm. The lung shadow is equal in density to 
that of the heart so that there is no detail at all 
seen in the left chest.” Films made 1% hours 
after bronchoscopy show: ‘The lungs contain 
a considerable quantity of air. The trachea is near 
the median line, the right border of the heart is 
even with the right border of the spine shadow 
and the outline of the diaphragm as well as the left 
border of the heart is clearly seen. There is evidence 
of function because there is more air in the left lung 
at inspiration than there is at expiration (Fig. 4, a,b). 
This indicates definitely that some obstruction was 
removed from the left lung at the time of bron- 
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Fig. 3. Fig. 


Postoperative massive collapse of the entire left 


Fig. 3. 
lung coming on 72 hours after abdominal operation under 
ether anesthesia. 

Fig. 4, a. Roentgenogram, on expiration, 1 hour after 
bronchoscopic aspiration shows decided clearing of the left 
lung. Compare with Figure 4, b. 


choscopy.” The lung showed evidence of collapse 
again in 42 hours after the first bronchoscopy, the 
X-ray examination gave the same findings as before 
bronchoscopy. Bronchoscopy was again performed 
and 14 cubic centimeters of thick, yellowish secre- 
tion were aspirated (Fig. 5). X-ray examination 
again showed return of function in the lung. Three 
days later, the collapse had recurred and another 
bronchoscopy was performed. The secretion was 
less in amount and less tenacious in character. The 
aeration of the left lung remained improved for a 
considerably longer period, but there was still 
evidence of considerable secretion in the chest and 
one week later bronchoscopy was again performed 
and 4 cubic centimeters of the thick, tenacious 
material were aspirated from the left lung, prin- 
cipally from the lower lobe bronchus. ‘Two sub- 
sequent bronchoscopies were done after intervals of 
2 and 5 days respectively, and following this the 
patient was able to keep the lung free of secretion. 
The cough reflex seemed to have returned and his 
improvement was progressive and he was discharged 
from the hospital well, 6 weeks following the onset 
of the postoperative massive collapse. In all, 6 
bronchoscopies were done during a period of 20 
days. 

In the second case, the secretion was more 
purulent in character than in Case 1, which 
can probably be accounted for by the presence 
of the staphylococci. The patient also seemed 
more toxic and was very much less able to 
cough up the thick secretion. 

We have demonstrated bronchoscopically 
that bronchial obstruction exists. The tena- 
cious mucus, which Pasteur and practically 
all other observers state is coughed up in all 
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Fig. 4, b. 


Fig. 4, b. Roentgenogram taken at inspiration. Com- 
parison of the roentgenograms a and b shows more air 
in the left lung during inspiration indicating that there 
has been return of function following the bronchoscopic 
aspiration. The roentgenograms in this case were made by 
Dr. Manges. 


cases, acts as a foreign body. Whether this 
tenacious secretion is produced by the collapse 
of the lung squeezing the secretion into the 
bronchi, or whether its presence there causes 
collapse of the lung due to the absorption of 
the air in the portion of the lung obstructed, 
does not influence the fact that it is necessary 
to remove the obstruction by aspiration, by 
absorption, or by liquefaction and coughing 
it up. In some manner it must be removed so 
that air can enter before the lung can possibly 
expand. 





Fig. 5. Photograph of inverted test tube containing the 
secretion aspirated from the lung in postoperative massive 
collapse. The thick, gelatinous secretion remains at the 
bottom of the inverted tube. 
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Fig. 6, a, (left). 


Fig. 6, b. 


Massive atelectasis of the entire right lung 48 hours after the 
lodgment of a bean in the right main bronchus. Compare with Figures 1, a and 3, 
roentgenograms of postoperative massive collapse. 


Roentgenogram 24 hours after the bronchoscopic removal of the bean 


showing the lung has expanded to normal and the heart gone back to normal position. 


Roentgenogram by Dr. Pancoast. 


Dr. Manges has proved by roentgen-ray 
examination that function is restored follow- 
ing bronchoscopic removal of the obstructing 
secretion, and we have been able to demon- 
strate by repeated bronchoscopies in the 
second case that the tenacious secretion 
blocks the bronchus when collapse is present. 
Bronchoscopy, after the collapse has disap- 
peared, shows purulent secretion present but 
not obstructive in character or quantity. 

We have seen massive obstructive atelec- 
tasis in many cases when the bronchus was 
blocked by foreign body. The foreign body 
that is the most effective in producing atelec- 
tasis is the dried bean (Fig. 6,a and b). This 
object, because of its shape, when lodged in 
the bronchus blocks the passage of air; and 
the action of warmth and moisture in the 
bronchus produces a rapid increase in the size 
of the bean, corking the bronchus completely. 
Atelectasis is very quickly and effectively 
produced. The physical signs and X-ray 
findings are the same as those in postoperative 
massive collapse. The removal of the bean 
uncorks the lung and it rapidly expands, and 
in a few hours returns to normal. The ob- 
struction is completely removed. In the 


cases of massive collapse when the secretion 


has been removed bronchoscopically, partial 
function is restored immediately, but it is not 
possible to aspirate all of the secretion from 
the finer bronchioles. The secretion re- 
accumulates in the larger bronchi and the 
collapse recurs due to the complete plugging 
of the bronchi. The indication is clear for 
sarly bronchoscopic aspiration of secretion. 
The procedure is carried out with local 
anesthesia in adults and no anesthesia in 
children. The question as to what patient 
should be subjected to aspiration is one for the 
surgeon who has knowledge of the operative 
condition to decide. 

When re-accumulation occurs, repeated 
aspiration should be carried out until the 
weakened respiratory force revives, the cough 
reflex returns, and the lung is able to rid 
itself of the obstruction; or in other words, 
until the viscious circle of obstruction atelec- 
tasis, atelectasis obstruction is eliminated. 


POST-TONSILLECTOMY AND POSTOPERATIVE 
PULMONARY ABSCESS 
Post-tonsillectomy and postoperative pul- 
monary abscess are now recognized as being 
of much more frequent occurrence than was 
formerly believed. The supposed “catching 
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Fig. 7. Fig. 8, a. 


Fig. 7. Post-tonsillectomy abscess. Roentgenogram of a 
man 40 years of age showing a pulmonary abscess in the 
left lower lobe, with pleural involvement. Bronchial symp- 
toms came on 4 days after tonsillectomy. Film was made 
5 months later on his admission to the clinic. This was 
thought to be a case for external drainage but the pleural 
involvement cleared rapidly, and in consultation with the 
surgeon it was decided that bronchoscopic treatment be 
carried out. This was done at weekly intervals. See Figure 8. 


cold”’ following tonsillectomy or other op- 
erative procedures is now recognized as a 
direct complication following the operation. 
As to the mode of infection, some cases are 
undoubtedly due to aspiration of infective 
material at the time of operation. This is 
proven by the aspiration of deciduous teeth 


Fig. 8, b. 

Fig. 8,a and b. Post-tonsillectomy abscess. These roent- 
genograms show a progressive decrease in the area of the 
lung involved. The man gained 25 pounds in weight while 
under bronchoscopic treatment. Roentgenograms made at 
the end of 3 months show the lung almost clear. Report 
at the end of, 6 months from the referring physician, Dr. 
Robert D. Spencer, states that the patient is well and roent- 
gen-ray examination is negative for evidence of the former 
lung abscess. 


which have been dislodged at the time of the 
tonsil operation and inspired into the lung 
with resultant abscess. Recently the author 
removed bronchoscopically from the left 
bronchus of a patient a tonsil sponge that had 
been aspirated during the course of a local 
tonsillectomy. 





Fig. 9, a. 


Fig. 9, a. Post-tonsillectomy abscess. Roentgenogram 
of a child 714 years of age. Pulmonary symptoms devel- 
oped 1 week following tonsillectomy. Films made 7 weeks 
after tonsillectomy, showing abscess of the right middle lobe. 


Fig. 9, b. 


Fig. 9, c. 


Fig. 9,b and c. Films made 2 days later showing marked 


extension of the pathological process. Bronchoscopy was 
done, aspiration carried out. Following this the child 
evacuated large quantities of pus, Figure 9, c. 
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Fig. 10o,a and b. Post-tonsillectomy abscess. Films taken at intervals of 1 week 
showing progressive clearing following the two bronchoscopic treatments. Child 
completely recovered. 


If foreign material of this type can be 
aspirated, it is reasonable to conclude that 
infective material can be aspirated in the same 
manner that would result in abscess formation. 
The infection may also occur through the 
blood stream, as has been proven by the work 
of Fetterolf and Fox and other observers. It 
would seem that bronchoscopic aspiration 
would be most effective in the cases in which 
the abscess is due to inspiration of infective 
material. We have not, however, been able 
to prove this in the bronchoscopic treatment 
of post-tonsillectomy pulmonary abscess. The 
results of bronchoscopic treatment in many 
cases have been very encouraging; in a few 
cases bronchoscopic aspiration has resulted in 
prompt cure. Our experience has led us to 
believe that the sooner the bronchoscopy is 
done, particularly in cases due to aspirated 
infection, the more promptly the beneficial 
results are obtained. Three cases are reported 
here in which bronchoscopic treatment un- 
doubtedly contributed very greatly to the 
cure. 


Case 1. A male, aged 40, had a tonsillectomy 5 
months before admission to the Clinic. Pulmonary 
symptoms commenced 4 days following tonsillec- 
tomy. At the end of the first week there were eleva- 
tion of temperature and cough with expectoration of 
foul sputum; and it was thought that he had ‘‘caught 
cold” following tonsillectomy. He did not improve 


under medical treatment and at the end of 4 months 
he consulted Dr. Robert D. Spencer of Ashland, 
Pennsylvania, who, after X-ray studies and bron- 
choscopic examination, diagnosed the condition 
“pulmonary abscess involving the lower lobe of the 
left lung.’”’ When the patient came to the Clinic it 
was found that there was a pyramidal area in the 
left lower lobe that extended outward from the 
hilus of the lung toward the pleura with the base 
outward (Fig 7) and physical examination showed 
there was pleural involvement. The surgical con- 
sultant advised observation of the patient, and if 
the condition should not improve, he felt that ex- 
ternal drainage would be the proper procedure. At 
the end of a week the pleural signs had cleared to 
some extent. X-ray examination showed there was a 
decided decrease in the involved area in the left 
lower lobe, particularly had there been a clearing 
up of the peripheral area of the lower lobe. The 
patient was kept under observation and improve- 
ment continued. At the end of 4 weeks, he devel- 
oped a fever, 1o1 degrees F., and complained of sore 
throat. Examination at that time showed that he 
had an acute infection of the upper respiratory 
tract. Following this the amount of expectoration 
increased, but the area of involvement in the lung, 
while larger, seemed to have cleared up at the 
periphery, at the point of pleural involvement. In 
consultation it was decided that bronchoscopic 
drainage should be done. This was carried out at 
semi-weekly intervals and after 8 bronchoscopies 
there was no sputum being expectorated, the man 
had gained 25 pounds in weight, and repeated 
roentgen-ray examinations showed a _ progressive 
decrease in the area of lung involved (Fig. 8, a and b). 
At the end of 2 months following the beginning of 
bronchoscopic treatment, the lung had cleared up 
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Fig. 11, a, (left). Postoperative pulmonary abscess. Patient, 30 years of age. 
Roentgenogram made 5 weeks after the onset of symptoms showing marked evidence 
of a pathological process in the right lower and middle lobes. Bronchoscopic treat- 
ment was begun at this time. Seven bronchoscopies were done at intervals of 1 week. 

Fig. 11,b. Roentgenogram made 6 months after bronchoscopic cure. Patient had 
gained 40 pounds in weight and was symptomatically well. Films by Dr. Pancoast. 


completely. There is now no expectoration, and the 
patient has been discharged well. In this patient 
there was a contra-indication to bronchoscopy when 
he was admitted, because of the pleural involvement; 
and it was felt advisable to consider external drain- 
age. On the improvement of the pleural complica- 
tion the contra-indication was removed, and when 
the patient ceased to improve, bronchoscopic treat- 
ment was instituted and rapid cure resulted. 

Case 2. A boy 7% years of age was referred to 
the Clinic 7 weeks following tonsillectomy. The 
operation had been performed under ether anzs- 
thesia. In the first week following the operation the 
child developed a cough and had pulmonary symp- 
toms up to the time of admission. He had lost 
weight and there had been an afternoon rise of tem- 
perature to 101.4 degrees F. A roentgen-ray exam- 
ination by Dr. W. F. Manges, 3 days prior to ad- 
mission, showed an abscess in the lower portion of 
the right upper lobe. X-ray examination the day 
following admission showed an increase in the area 
of involvement. Physical examination also indicat- 
ed that there was an extension of the pathological 
process. Diagnostic bronchoscopy was done and 
evidence of a suppurative process was found in the 
right upper lobe. A swab culture taken showed a 
practically pure culture of pneumococci. There had 
been no expectoration prior to bronchoscopy, but 
following bronchoscopy there was _ considerable 
cough and expectoration of very foul pus. The 
child’s general condition showed improvement imme- 
diately. Two days later a second bronchoscopy was 
done and considerable quantity of very foul pus 
was aspirated from the right main and upper lobe 
bronchus. The pus was found to be coming entirely 
from the right upper lobe bronchus. Roentgen-ray 


examination following bronchoscopy showed marked 
improvement (Fig. 9, a, b, c). The abscess had been 
evacuated. The area of involvement in the right 
upper lobe showed a cavity 1 inch in diameter that 
was free of fluid. The patient’s temperature came 
down to normal and remained there. Roentgen-ray 
examination 4 days later was reported by Dr. 
Manges as showing a distinct diminution in the area 
involved. The improvement was progressive. At 
the end of a week another X-ray examination was 
made and Dr. Manges reported definite improve- 
ment and a clearing up of the inflammatory area 
(Fig. 10, a and b). The patient was discharged from 
the hospital and his improvement continued to 
complete recovery. 

Case 3. A male, aged 30 years, a former enlisted 
man in the British Navy, was injured by the blowing 
off of the top of a pneumatic paint spraying machine 
that he was using, the top striking him on the neck, 
jaw, and right chest. He had a fracture of the lower 
jaw in two places and a number of teeth were dis- 
lodged. He was operated upon 5 weeks after the 
injury, under local anesthesia. A portion of the 
lower jaw was removed and several teeth were ex- 
tracted. Four weeks later a second operation was 
done, and additional teeth were removed with a 
second piece of the lower jaw, the procedure being 
done under gas and ether anesthesia. Two days 
later he developed a severe pain in his chest, and 5 
days following the operation he began to expec- 
totate blood-stained pus. The productive cough and 
septic temperature range continued during the next 
3 weeks. X-ray examination prior to admission 
showed a pulmonary abscess in the right lower and 
middle lobe. (Fig. 5, 2). He was referred to the Clinic 
by Dr. John S. Eynon, of Chester, Pennsylvania, 
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Fig. 12, a, (left). Bronchoscopic aid to tracheotomy. Cancer of the thyroid gland 
involving the trachea. Bronchoscope was introduced below the cancerous involvement 
of the trachea, the neck opened in the front, a No. 5 tracheotomic cannula inserted as 
the bronchoscope was withdrawn. 

Fig. 12, b. Showing the tracheotomy tube in position. 


for bronchoscopic treatment. Roentgen-ray exam- 
ination revealed no evidence of foreign body. 
Bronchoscopic examination showed very foul, blood- 
stained pus in the bronchus and trachea. After 
aspiration it was found to reappear from both the 
lower and middle lobes. The mucosa of the right 
lower and middle lobe bronchi was very inflamma- 
tory. Pus was aspirated and local medication ap- 
plied; no foreign body was seen on bronchoscopic 


examination. ‘The surgical consultant advised that 
bronchoscopic aspiration be carried out. The 
patient’s blood Wassermann was negative. The 


culture from the swab specimen taken at the first 
bronchoscopy showed streptococcus mitis (non- 
hemolytic) to be the predominating organism. 
Vaccine was made from this culture ‘and admin- 
istered by the medical consultant. Bronchoscopy 
was repeated at weekly intervals, pus aspirated, 
and local medication applied. The patient’s con- 
dition improved progressively and after 5 bron- 
choscopies the inflammatory condition of the 
middle and lower lobe bronchi had almost entirely 
disappeared. The pus had lost its odor and had 
become thin in consistency and whitish in color. 
The man’s general condition had improved mark- 
edly and he insisted on getting up around the 
ward, his temperature having been normal for a 
period of 2 weeks. He was allowed to go home and 
return as an out-patient for treatment. X-ray 
examination at this time showed marked diminution 
of area of involvement in the right lung. Bron- 


choscopies were carried out at weekly intervals and 
at the seventh, the third after he left the Hospital, 
the bronchus was found practically normal and the 


tracheobronchial tree free of pus. The man had 
gained 25 pounds in weight, and X-ray examination 
at this time showed progressive improvement. 
Bronchoscopy was discontinued 2 months later, and 
the patient returned at the end of another 2 months 
for observation. He was found to be in excellent 
physical condition. His weight on admission had 
been 105 pounds, and at the time of his return it 
had increased to 152 pounds. X-ray examination 
showed the right chest practically normal(Fig. 11, b). 

The patient presented an unusual complication 
because of the fracture of the lower jaw. It was 
found possible to expose the larynx by working from 
the left side of the man’s mouth instead of the right, 
as is the usual route, without discomfort or inter- 
ference with the injured lower jaw; and in this 
manner the treatments were carried out. 

This demonstrates that bronchoscopy can 
be done, as Jackson states, in any patient 
whose mouth can be opened widely enough to 
admit a bronchoscope. 


BRONCHOSCOPIC AID TO TRACHEOTOMY 

There are certain pathological conditions, 
in which there is tracheal compression and 
displacement of the trachea, in which bron- 
choscopic aid in maintaining the airway and 
finding the trachea for insertion of the tra- 
cheotomic cannula is invaluable. 

CasE 1. A man, aged 65, was seen in consultation 
with. Dr. Frank Bridgett. He was very dyspneeic 
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Fig. 13. Bronchoscopic aid to tracheotomy. Roentgenogram showing large medias- 
tinal tumor compressing the trachea and left bronchus, and leaving a narrow lumen into 
the right bronchus. Bronchoscope was inserted down to the right bronchus, trachea 
incised with the bronchoscope in position, tracheotomy tube introduced into the right 
bronchus on withdrawal of the bronchoscope. 


and had a massive enlargement of the thyroid 
gland, malignant in character, which covered the 
larynx and extended downward to the upper 
thoracic aperture, bulging outward above the supra- 
sternal notch (Fig. 12). Mirror examination showed 
a bilateral recurrent paralysis, although the dyspnoea 
was both inspiratory and expiratory. The question 
of tracheotomy had been considered and it was 
thought impracticable because of the enormous 
size of the thyroid and the resultant tracheal com- 
pression and displacement. It was felt that the only 


possible way to perform a tracheotomy was to insert 
a bronchoscope and maintain the airway while the 
trachea was being found. On insertion of the bron- 
choscope through the paralyzed larynx it was found 
that a fungating, ulcerating mass projected into 
the tracheal lumen at the level of the suprasternal 
notch. We were able to insert a 6 millimeter bron- 
choscope through the narrowed tracheal lumen. The 
incision was then made through the enlarged thyroid 
and it was found that the trachea was displaced 
beneath the border of the left sternomastoid muscle. 





Fig. 14, (left.) Bronchoscopic aid to the evacuation of a 
retropharyngo-cesophageal abscess. Roentgenogram of a 
boy, 9 years of age, showing an enormous retropharyngo- 
cesophageal abscess following a puncture wound through 
the trachea and cesophagus by a sharp portion of glass. 


Bronchoscope was inserted through the larynx in order to 
prevent aspiration of pus. Abscess was evacuated from 
the hypopharynx. 

Fig. 15. Showing the same region in the neck after 
complete cure of the abscess. 
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The carcinomatous thyroid had so involved the 
trachea that its walls could not be distinguished. In 
order to find the trachea the bronchoscope was with- 
drawn partially, the lights in the room lowered and 
the trachea found by transillumination. An incision 
was made in the trachea and a cane-shaped Jack- 
son’s tracheotomic cannula inserted, passing below 
the level of the malignant involvement of the 
trachea. 

Case 2. A young man, 19 years of age, was re- 
ferred from the medical service of Dr. Stengel of the 
University Hospital with marked dyspnoea. The 
diagnosis was of lymphosarcoma of the mediastinum. 
The case was not considered as amenable to surgery 
and before X-ray treatment was carried out. it was 
advised that tracheotomy should be done. A lateral 
X-ray examination by Dr. Pancoast showed a large 
mediastinal tumor producing marked obstruction of 
the trachea. The mass extended upward from the 
anterior mediastinum into the neck to the level of 
the cricoid cartilage (Fig. 13). Preliminary to tra- 
cheotomy a bronchoscope was inserted and it was 
found that there was compression of the’ trachea 
almost obliterating its lumen from the level of the 
suprasternal notch down to the bifurcation. The 
left bronchus was also compressed. The broncho- 
scope was allowed to remain in position while the 
tissues overlying the trachea were separated, the 
tracheal rings were incised, the bronchoscope with- 
drawn to the level of the opening in the trachea and 
a long, Jackson, cane-shaped tracheotomy tube in- 
serted, reaching down to the level of the bifurcation. 
In this way air was carried down to the right lung 
which was still functioning. 


BRONCHOSCOPIC AID TO @SOPHAGOSCOPIC EVAC- 
UATION OF A RETROPHARYNGO-CSOPHA- 
GEAL ABSCESS 

A boy, aged 9 years, was admitted to the surgical 
service of Dr. E. L. Eliason at the University Hos- 
pital. One hour before admission he had sustained 

a stab wound in the front of the neck caused by 

falling on a sharp portion of a glass-bottle The 

sharp pointed portion of glass had passed through 
the trachea and cesophagus. His general condition 
was good, but there was present marked sub- 
cutaneous emphysema which involved the neck and 
face up to the level of the zygoma and extended 
downward over the upper portion of the chest. 
There was a transverse incision in the front of the 
neck just below the cricoid level through which air 
passed on forced breathing. There was no dyspnoea 
and no bleeding. Lateral X-ray examination of 
the neck showed no evidence of glass. Bronchoscopic 
examination showed a transverse wound in the 
anterior tracheal wall just below the level of the cri- 
coid and a puncture wound of the party wall into the 
cesophagus at the same level. No foreign body was 
found. The wound was dressed by packing the skin 
open so that healing would take place from the 
trachea outward. The child’s condition remained 





good until the third day when its temperature rose 
to 104 degrees. F. There developed considerable 
difficulty in swallowing. The temperature still re- 
mained high, the difficulty in swallowing increased, 
and there was marked dyspnoea. On the fourth day 
it was thought that the patient was developing a 
retropharyngeal abscess. On the fifth day following 
the accident, a roentgenogram by Dr. Pancoast 
showed an enormous retropharyngo-cesophageal 
abscess which was obstructing the larynx from 
above and compressing the trachea below the level 
of the cricoid (Fig. 14). On consultation it was 
decided to evacuate the abscess cesophagoscopically. 
It was deemed advisable to insert a bronchoscope 
prior to evacuation of the abscess because of the 
tracheal compression and the danger of aspiration 
of pus into the lung. On insertion of the bron- 
choscope pus was found to be coming from the 
puncture wound on the posterior tracheal wall. The 
trachea was compressed so that its lumen was slit- 
like down to the level of the suprasternal notch. 
Dyspnoea was entirely relieved by the insertion of 
the bronchoscope. The abscess was then evacuated 
through the pharynx by means of the direct laryngo- 
scope used as an oesophageal speculum. The post- 
pharyngeal wall was incised just above the crico- 
pharyngeal fold and an enormous amount of very 
foul pus and gas was evacuated, the infection being 
due to some gas-producing organism, probably colon 
bacillus. Pus was aspirated from the abscess cavity 
and the pharynx until the field was clean. The 
bronchoscope was removed, pus being aspirated 
from the trachea, the dyspnoea was relieved and the 
child returned to bed in good condition. The follow- 
ing day there was slight re-accumulation of pus 
which was aspirated through the incision in the 
post-pharyngeal wall, the direct laryngoscope being 
used for exposing the opening in the hypopharynx, 
the patient’s head being held low over the edge of 
the table so as to prevent aspiration of pus into the 
lung. It was necessary to aspirate the pus in this 
manner as it re-accumulated on 3 successive days, 
after which time the abscess drained itself without 
further aspiration and the boy’s condition progressed 
to complete recovery. X-ray examination of the 
neck at the end of one week showed that no evidence 
of mediastinal infection or retropharyngeal abscess 
persisted (Fig. 15). Recent bronchoscopic examina- 
tion showed that only slight stenosis resulted from 
the tracheal injury. The child’s condition was 
otherwise normal. 
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DIABETIC AND ARTERIOSCLEROTIC GANGRENE OF THE LOWER 
EXTREMITIES 


ANALYSIS OF ONE HUNDRED CASES OF AMPUTATION 
By ELDRIDGE L. ELIASON, M.D., F.A.C.S., ann V. W. MURRAY WRIGHT, M.D., PHirapELpHIA 


sclerotic gangrene of the lower extrem- 

ities we have included 100 cases. Though 
more cases were available, only those were 
chosen that were complete and from which 
reliable data could be obtained. The analysis 
has been made with the view of presenting 
various facts regarding so-called diabetic 
gangrene, with the hope that by a better 
knowledge of gangrene in diabetics and arterio- 
sclerotics, a keener interest and regard will be 
awakened in the profession that will bring 
about a greater saving of the extremities and 
lives of those unfortunate victims of the 
trepidation and procrastination on the part 
of both themselves and their advisers. 

In the preface to his new edition, Joslin 
aptly remarks: ‘Surgery is entirely re-written 
because diabetes is so often a surgical problem, 
more than one-fifth of all Boston diabetics 
dying of gangrene.” 


|: this discussion of diabetic and arterio- 


PATHOLOGY 


The more cases of gangrene in diabetes 
that one sees the more one is impressed with 
the fact that it is analagous to senile or arterio- 
sclerotic gangrene with the added local and 
general disturbances of metabolism that occur 
in diabetes. 

Arteriosclerotic gangrene (21) is the result 
of obliterating endarteritis and occurs in the 
very old, in whom the heart is generally feeble 
and the kidneys diseased, thus contributing 
to the impairment of nutrition. The arteries 
become calcareous and inelastic, and much 
reduced in caliber. The actual onset of 
gangrene is often determined by a slight injury 
or inflammation, which induces thrombosis in 
smaller vessels or a thrombus may form in the 
main artery supplying the limb. 

It is not held that arteriosclerosis is the 
cause of diabetes but that it is a contributing 
cause in the occurrence of diabetic gangrene, 
for as Joslin (10) points out, “arteriosclerosis 


is of common occurrence in protracted cases 
of diabetes. It seldom occurs even in the 
severest cases of diabetes in youth and not 
frequently before the age of 50 years—a strong 
argument against diabetes being a direct 
causative factor of arteriosclerosis. The com- 
parative rarity of diabetic gangrene under the 
agé of 60 years is also evidence in the same 
direction.” 

That the local manifestation of gangrene in 
diabetic extremities is due to a disturbed local 
circulation is shown by the careful studies of 
Buerger (1) who states that a study of the con- 
dition of the arteries and veins in limbs ampu- 
tated for so-called diabetic gangrene reveals 
the fact that in each and every instance we 
are dealing not with a gangrenous process due 
to the diabetes per se but with a mortifying 
process dependent upon extensive arterial 
disease. In short, characteristic of so-called 
diabetic gangrene is the presence of the 
typical lesions of arteriosclerosis that differ in 
no way from the lesions of the arteries of the 
arteriosclerotic or senile gangrene, and that 
justify the conclusion that in diabetic gang- 
rene we are dealing with an arteriosclerotic 
process. 

Joslin (10) adds that if one needs to be con- 
vinced of the uselessness of attempting to save 
most gangrenous legs, the specimens removed 
at operation should be studied. These show 
how hopeless it is to expect the arteries to 
regain their function. Regret is felt, not for 
the removal of the leg at the time, but rather 
that it had not been removed earlier. Exten- 
sive thrombosis of a leg precludes healing. 

Under the caption “Arteriosclerotic Gan- 
grene with Diabetes,” Buerger (2) writes 
that such gangrene usually eventuates after ~ 
traumatism, thermal or mechanical. The 
narrowing and rigidity of the arteries, coupled 
with the presence of the metabolic deficiencies 
due to the diabetes are sufficient to lead to 
gangrene of the tissues upon the mere action 
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of a trifling trauma. He likewise gives a very 
good and concise pathological description of 
his examination. 

In our own series it is interesting to note 
that of the 15 cases in which the pathological 
or X-ray reports were recorded, every one, or 
100 per cent, showed arteriosclerosis! 

AGE 

Diabetes is a disease of adult life (15), the 
majority of cases occurring between the third 
and sixth decades. Of 276 cases (Osler, 15) 70 
of them, 25 per cent, occurred between 50 and 
60 years of age. While it is true that diabetes 
occurs in the very young, though rarely with 
gangrene, and at an age too early for arterio- 
sclerosis, the gangrene nevertheless is probably 
primarily due to a circulatory disturbance in 
the form of a thrombotic process of thermal 
or mechanical origin. 

Gangrene was found by Morrison (13) to be 
a contributory cause of death in 23 per cent of 
775 fatal cases of diabetes between the years 
1895 and 1913. In 84 cases, 3 per cent, of his 
series (Table I), Joslin finds a lower relation. 

The table below of the ages in which gan- 
grene occurred in 2,611 of Joslin’s cases. is 
interesting in that he calls attention to the 
fact that one in every five of his patients who 
developed diabetes above the age of 70, also 
developed gangrene, whereas the frequency 
was but half as great in the preceding decade. 
The average age at which gangrene developed 
was 61 years. 


TABLE I.—GANGRENE IN RELATION TO AGE AT 
ONSET OF DIABETES (JOSLIN) 


Age at onset Totalcasesof Cases Per 


of diabetes diabetes gangrene cent 
SOO sinc aweesvecesees . 683 4 0.6 
arin oceretawevinesecdna) Me 26 2.2 
rrr et roe A 581 23 3.6 
| err ; > 226 23 10.0 
CP in cbs ee ci ehetneaeede od 41 8 19.5 





Joslin looks upon the sixth and seventh 
decades in life, particularly the latter, as the 
dangerous period in diabetics for gangrene 
and finds the advancing years of duration of 
diabetes, as well as the advancing years of 
life, likewise effective in the production of 
gangrene. 

In our series we find a lower age relation 
than he does, and also a lower age among 
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females than in males, and in diabetics com- 
pared with arteriosclerotics. While the aver- 
age age was 61 years for the development of 
gangrene in Joslin’s series, we find the average 
to be 59.2 years for both sexes, 57.04 years for 
females and 60.6 years in males, or an average 
of 3.56 years earlier in females than in males. 
The youngest among our diabetics was a 
female of 34 and the eldest a male of 79 years 
of age. 

A glance at Table II will show that among 
our cases 29, 52.7 per cent, occurred in the 
decade preceding the sixth decade as com- 
pared to 16 cases, 29 per cent, between the 
age of 60 and 70 years. 

A comparison of the age groups of gangrene 
in diabetics and in arteriosclerotics reveals the 
interesting fact that gangrene (in the authors’ 
series) occurs in diabetics a decade before it 
makes its appearance in sclerotics. This fact 
leads one to wonder if with its local and 
general disturbances of metabolism, diabetes 
causes gangrene in the early stage of arterio- 
sclerosis whereas true arteriosclerotic gan- 
grene occurs in the terminal stages of local cir- 
culatory impairment. If such is the case, then 
early arteriosclerosis is as serious in diabetics 
as late sclerosis is in the aged. The average 
age in which gangrene (arteriosclerotic) 
occurred in males was 64 years, in females 
68.66 years, in both sexes 64.93 years. And 
whereas, gangrene occurred 3.56 years sooner 
in diabetic females than in males, gangrene 
in the aged occurred 4.66 years sooner in 
males than in females. 


TABLE II.—-AGE OCCURRENCE IN ONE HUNDRED 
CASES OF GANGRENE 






































Arterio- 
sclerosis 
Sex 3°135|40145|50/55 | 60] 65 | 70] 75 | 80 — Total 
Males o| 2] 2] of of 5] 8] 7] 5 3 | 64.0 36 
Females o| oo] o| of of 2] tr] 2] 2] 1] 1 | 68.66 9 
Diabetes 
Males o}] of of xr] 6iar] 4] 7] 2] 2] ©/60.6 33 
Females r]_o] of} 2] 7] s} 3] 2] 2] of} 0} 57.04] 22 
Total o}| 3113116] 71 9] 4] 2] Ofso.2 55 























In the arteriosclerosis group of gangrene 
the earliest age of incidence was 37 years and 
the eldest 84 years as compared with 34 years 
and 79 years in diabetics. 
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TABLE III.—RATIO OF SEX AND DEATH IN GANGRENE 



















































































Form of gangrene | Sex | Average | Average | Total [Percent | 45 | so | 55 | 60 | 6s | 701] 25 | 80 | fatal | Mor. | Percent 
. . M 64.0 72.77 36 80 ° ojo I 2 2 I 3 9 20 25 
Arteriosclerosis..... { F 68.66 71.5 9 20 ° ° I I I 2 I ° 6 13.3 66.6 
Total 64.93 72.76 45 100 elieis Sisie2zisis 15 33-3 33-3 
. M 60.6 59.9 33 60 ° 3 3 1 2 2 ° ° 11 20.0 33-3 
DANN. 6 00000008 { F 57.4 $0.04 ro 40 : 4 3 3 rs eles 13 23.6 50.2 
Total 59.2 59.4 55 100 a 7 5 4 4 3 o}lo 24 43.6 43.6 
SEX 


Arteriosclerosis per se is more common 
among men than women. Diabetes per se 
remains yet to be determined regarding its 
sex incidence. Statistics tend to show that 
diabetes occurs more often in men than in 
women. As more men than women carry life 
insurance and urinalyses are performed more 
often in men and with less hesitancy, more 
cases have been found among males than in 
females. It is probably true though that the 
disease is most common among males. 

Osler (15) states that the ratio is as 3 for 
men to 2 for women. Futcher (10) in 276 
cases found the relation to be 64.85 per cent 
for males compared with 35.15 per cent for 
females. Stevens (19) remarks that men are 
somewhat more frequently affected than 
women, although apparently more of the lat- 
ter succumb to the disease. This is in accord- 
ance with statistics. In Joslin’s series of 355 
cases occurring among Jews, he noted 171 
males and 184 females. It is interesting to 
note the part the insurance companies are 
playing in discovering diabetes among other- 
wise apparently healthy individuals. Joslin 
states that between 1893 and 1916, 6 out of 
1,000 of his cases were discovered by insurance 
companies’ routine examinations, that it 
increased to g cases during the next four suc- 
ceeding years, and to 13 during the period 
1920 to 1923. He further states that sex 
affects normal metabolism in that females have 
a lower metabolism than males of the same 
age, height, and weight, and in diabetes the 
same relation holds. 

Of 84 cases (Joslin) of gangrene occurring in 
diabetics more than twice as many males (58 
cases) were affected as females (26 cases). 

In our own series we find that of 55 cases of 
gangrene in diabetics the proportion was as 


33 males, 60 per cent, to 22, 40 per cent, 
females. This is surprising in comparison to 
the relation of sex.in our cases of arterio- 
sclerotic gangrene in which the relation in 45 
cases was as 36, 80 per cent, in males to 9, 
20-per cent, in females. The comparison of 
gangrene in diabetes and in arteriosclerosis in 
Table ITI shows that diabetic gangrene occurs 
earlier than in arteriosclerosis and that the 
patients die earlier in the disease and at a 
younger age. 

Our statistical analysis shows that the 
average duration of life in arteriosclerotic 
gangrene is longer (7.23 years) than in the 
diabetic form (0.2 years or 72 days) and that 
the average age of occurrence (64.93:59.2 
years) is 5.73 years earlier in the latter form 
and that they likewise (72.26:59.4 years) die 
at an earlier age; in fact, 12.86 years sooner. 

Diabetic gangrene shortens life a full decade 
more than arteriosclerotic gangrene. 

TABLE IV.—TRAUMA AS A FACTOR IN GANGRENE 
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Disease Sex Trauma | trauma | cases cent 
Arteriosclerosis Male 2 34 36 5.55 
Female _ / fee ae 9 55-55 

Total 7 38 45 15.55 

Diabetes Male 15 18 33 45-45 
mellitus _ Female |). oe oe 36.36 
Total 23 32 55 41.88 

Gangrene Total 30 90 ~+| 100 30.0 





For years the profession has been cog- 
nizant of the evils that follow trauma in 
diabetic as well as in the senile cases. Patients 
have always been cautioned against ill-fitting 
shoes, abrasions, cuts, calluses, ingrown toe 
nails, and any form of injury that would lead 
to an open or abraded wound. Poor circula- 
tion undoubtedly through poor nourishment 
favors faulty or non-union of such wounds in 
the aged but while this is true of the patients 
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in this class, it is vastly more important as an 
etiological factor in those afflicted with faulty 
metabolism plus faulty circulation, as in 
diabetes. A study of Table IV will show that 
while trauma occurred more often in women 
in the senile series and more often among men 
in the diabetic, that the proportion (41.8 to 
15.5) was nearly three times as great a factor 
in diabetes as in arteriosclerosis as the pri- 
mary cause of gangrene. The percentages of 
trauma in each sex in the total series of cases 
are 17 cases of trauma among men, 24.6 per 
cent, which is 17 per cent of the total series; 
among the women there were 13 cases of 
trauma among 31 cases, 41.93 per cent in their 
sex which is 13 per cent of the total. 


TABLE V.—-SCLEROSIS AS A FACTOR IN 





























GANGRENE 
Disease Sex Present | Absent | Total | Per cent 
Arteriosclerosis Male 36 ° 36 100 
_Female__|__9_ a a 
Total 45 ° 45 100 
Diabetes Male 22 25 33 66.66 
mellitus Female 14 “S| 42 | 63.63 
fotal _ a 1m | 55 __-|__—*5.45 
Total gangrene Total "81 *I9 100 81.0 
*In diabetic patients no notation is recorded regarding the arterial 


condition. 


In supporting the authors’ beliefs and those 
of others that the local circulatory condition 
is a vital factor in the gangrene that occurs in 
diabetic patients, we would like to call atten- 
tion to an analysis of the arterial condition of 
such patients among our series. Of the 55 
cases of diabetes the records show that arterial 
sclerosis was present in 36 cases, 66.6 per 
cent. In the other 19 cases no mention was 
made of its presence, some of them dated back 
to 1903, and it was therefore impossible to 
secure accurate data. Inasmuch as gangrene 
in diabetes (see Table II) occurs about 5 
years earlier than in senile arteriosclerosis and 
66.6 per cent of the cases in which the condi- 
tion of the arteries was recorded showed 
arteriosclerosis and 100 per cent of all path- 
ological and X-ray examinations made showed 
it to be present, it would appear that there 
can not be any question but that the local 
arterial condition plays an important part 
in the causation of gangrene of the extrem- 


ities in diabetic patients, and is therefore 
quite analagous in this respect to the senile 
form of gangrene. Could the other rg unre- 
corded cases have been studied as closely as 
the present ones are, it is quite likely that the 
average of 66.6 per cent would be increased. 
Coller and Marsh (3) in 20 cases of gangrene 
of the lower extremities in diabetic patients 
found no moderate arteriosclerosis but 15 
cases, 75 per cent, of marked sclerosis in 
uninfected cases at an average age of 64.6 
years. In the other five infected cases, average 
age 61 years, there was marked arteriosclero- 
sis (100 per cent). 


RENAL CONDITIONS 


Regarding albumin and casts occurring in 
diabetes, Joslin (10) remarks: ‘‘ As a rule when 
albumin appears the percentage of sugar falls, 
even though the percentage of sugar in the 
blood remains high. From the time of Kuelz 
the irritation of the kidneys in the first stages 
of diabetic coma has been observed. ‘Showers’ 
of casts may occur at the beginning of diabetic 
coma. They may appear at times when the 
albumin amounts to the slightest possible 
trace. Casts in the urine, even in showers, do 
not necessitate the development of fatal 
coma.” Again he remarks ‘Albumin is fre- 
quently observed in the urine of diabetic 
patients but actual Bright’s disease is prac- 
tically unknown except in cases past 50 years 
of age. It appears safe to assume that diabetes 
does not lead to the type of nephritis we 
include under the term Bright’s disease. The 
association of the two diseases in the latter 
part of life is not uncommon, but the under- 
lying cause of both appears to be the arterio- 
sclerosis of advancing years.” 


TABLE VI.—-PERCENTAGE SHOWING ALBUMIN 


























AND CASTS 

“TNE . ee Albu- | Per , - Per 

Disease Sex Series rary one Casts cont 

Arterio- Male 36 18 50.0 9 25.0 
sclerosis Female _ 9 ae ae 4 44.4 

Total 45 23 51.5 13 28.8 

Diabetes Male 33 19 57.8 II 33-3 
Female |_22_ | 14 | _ 65.5 | 6 | 27-3_ 

Total 55 33 60.0 17 30.9 

Male 69 37 53.6 20 28.9 
Female | 31 19 61.3 10 32-3. 

Total 100 56 56.0 30 30.0 
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TABLE VII.—COMPARISON OF HYPERGLYCAEMIA IN RECOVERIES AND FATALITIES 


Male 








Female Both Sexes 
Sex Outcome : —s SS eee erro : 
Recovered Died Both Recovered Died Both Recovered Died Both 
NN ico b560tbs0szetetaban 59.3 59.33 59.315 55.77 56.44 56.11 57.42 57.88 57.71 
Average blood sugar................. 209.69 301.8 238.79 304.7 251.0 277.890 253.2 276.4 258.3 
pe Ree 13 6 19 9 9 18 22 15 37 





Our own experience tends to confirm this 
and also shows that, for a group of people who 
are relatively younger, there is more renal 
irritation, aside from but perhaps due to the 
glycemia, in diabetes than in arteriosclerosis 
(Table VI). 

Of the 100 cases, 56 per cent showed albu- 
min and 30 per cent casts. The diabetics 
showed a higher percentage (60 per cent) than 
the seniles (51.55 per cent) of albuminuria and 
for casts, 30.90 per cent as compared with 
28.8 per cent. The proportion seemed to 
coincide. 


HYPERGLYCEMIA 


Of the 55 cases of gangrene occurring in 
diabetes 37 occurred after blood chemistry 
had become well established and the above 
figures therefore represent 67 per cent of the 
cases. Among the 37 in which blood sugar 
estimations were performed, 15 died with an 
average of 268 milligrams of sugar and 22 
recovered with an average of 248.59 milli- 
grams. The average for all male cases was 
238.79 and for females 277.89. Of the 15 
deaths that occurred, 6 were in males with an 
average of 301.83 milligrams and 9g were in 
females with an average amount of 251 mil- 
ligrams. 

If the above relations hold true for cases 
other than those of the author’s series it 
would appear that, in men, the percentage of 
blood sugar is lower than in women (238:277) 
but, though it is lower, the males withstand a 
higher hyperglycemia (301:251) than the 
females before succumbing. Vice versa, the 
women have a higher average of hypergly- 
cemia (277) and it takes less (251) to prove 
fatal. Added to this, the female dies younger 
(56.4 years) with less sugar (251) while the 
male dies at an older age (59.3 years) with 
more sugar (301). 

Compared with the findings in the sex-age 
group it would appear that gangrene in 








diabetic females is much more serious than in 
the opposite sex and that such cases deserve 
more careful observation with a view to imme- 
diate operation (emergency, one might say) 
than the male. 

Joslin (Table VIIF) believes that the hyper- 
glycemia difference between decades is slight, 
though in general, the younger the patient the 
lower the sugar. 


TABLE VIII.—INFLUENCE OF AGE UPON 
BLOOD SUGAR (JOSLIN) 


Average blood 


Age—Years Number of cases sugar per cent 
eer rr ee err re per Te 20 0.19 

$8: 0) 30. ... eer ere S 20 0.19 

41 to 50.. errr rey 20 0.22 

61 to7o.. Keveheeteacdeaabasneedaes 20 0.24 
i eee : OC OT PTT 20 


0.22 

Regarding the duration of the disease he 
states that it does not bear a close relation to 
the percentage of sugar in the blood, though 
in general there is a slight tendency to a 
slight rise in the blood sugar. It is so moderate 
however as to afford little support to the 
theory that diabetes becomes more severe the 
longer it lasts (Table IX). This is in regard to 
uncomplicated cases, of course, for in infec- 
tions the blood sugar may rise quickly and 
fluctuate with it. 

Coma (10) may or may not increase the 
percentage of sugar in the blood. If anuria 
develops, the blood sugar will increase. If the 
urinary volume is well maintained, the low 
diet of coma may lead to a fall in the blood 
sugar, though not to normal. As a rule, the 
lower the carbohydrate tolerance the higher 
the percentage of blood sugar. The blood 
sugar percentage at the time of death from 
various complicating diseases is not dis- 
tinctive. 

DIET AND INSULIN 

As the diet is distinctly a medical problem, 

the authors refer their readers to standard 





758 


TABLE IX.—RELATION OF BLOOD SUGAR TO 
PROGRESS (GRAY, 10 











Number Average 
Blood sugar of cases years of life 
ES ne ne te 62 1.81 years 
ESE PROT ERE er TT Teer ree 90 «61.23 years 
DGD. 066.2 6 cae 0sccssevssseeseeerevesanceee 48 1.13 years 
MN soo ceStwsrsodsdeeess cineverbeven wens 10 60. 66 years 





works and articles upon the subject, as we 
believe that this phase of a diabetic’s case 
should be handled entirely by the medical 
consultant, and that his orders should be 
adhered to strictly for it is only by the closest 
and kindliest co-operation of the surgeon and 
the internist that the most can be accom- 
plished. Of the 55 cases, 50 dieted before and 
after operation; in 5 cases it was impossible 
to ascertain if they had previously dieted. 
These figures were therefore not included. 

The administration of insulin, too, should 
be supervised by the internist while the case 
is in the hands of the surgeon, so that the 
patient may receive a uniform and correct 
medical care throughout. In this connection 
we submit the following figures regarding 
insulinized patients for what they may be 
worth: 


TABLE X.—INSULIN IN GANGRENE 























No. of Cases Per cent 
Result | Recov-| pied | total | Rev-| ied | Total 
ered . ” ered 
Insulin | 8 7 15 53-3 46.6 27-3 
No insulin 23 17 40 57-5 42.5 72.7 














In the limited number of cases (27, per cent) 
in which it was used, 53.3 per cent recovered 
and 46.6 per cent died, leaving a difference of 
6.7 per cent. In the cases in which it was not 
used (72.7 per cent), more recovered (57.5 
per cent) than died (42.5 per cent), the dif- 
ference being 12 per cent. Of the recoveries 
6.7 per cent were given insulin and 12 per 
cent were not. 

Regarding the time at which insulin was 
resorted to, it was noted that in the 15 cases, 
4 received it only after the operation and 11 
were insulinized before and after. Of the 


former group 6.6 per cent recovered and 20 
per cent died. Of the latter group 46.6 per 
cent recovered and 26.6 per cent died. It 
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would thus appear that insulin should be 
given before as well as after operation. 

Joslin’s advice is to use it to enable you to 
hasten the removal of the gangrenous area. 
He also believes that the use of insulin makes 
it possible to operate early, that the treatment 
of actual gangrene (10, p. 644) demands the 
closest co-operation between a physician and 
a real surgeon and that gangrene demands 
aggressive treatment on the part of the physi- 
cian and surgeon from start to finish! 

Lichty (12) reports 2 cases in middle aged 
patients with well developed gangrene of the 
toes in which the use of iletin undoubtedly 
favored healthy granulations and prevented 
extensive amputation. 

Jones, McKittrick and Root (9) write: ‘““We 
have experimental (11) as well as clinical 
proof that wounds do not heal well in the 
presence of a high blood sugar. While it is 
true that insulin improves the utilization of 
carbohydrate and for that reason permits 
wounds to heal that would not have healed 
formerly, we must not be led into believing 
that insulin alone will improve the circulation 
of the extremities with advanced arterio- 
sclerosis.” They (9) give a good outline of 
pre-operative and postoperative care chiefly 
for abdominal surgery in diabetes. 


LOCATION OF GANGRENE 
No significance seems to be attached to the 
location of gangrene regarding right and left. 
At first it was thought that various anatom- 
ical conditions might favor either the right or 
left side as a place of choice for gangrene, 
particularly the right, but an examination of 
the 100 cases shows that 46 per cent occurred 
on the right, 45 per cent on the left and g per 
cent bilaterally. Bilateral gangrene was twice 
as common in the seniles (6 cases) as in the 
diabetics (3 cases). 


TABLE XI.—LOCATION OF GANGRENE 








Bilat- 











Type Sex Right Left eral Totals 
Arteriosclerotic Male 14 7 5 36 
Female 5 3 I 9 
Diabetic Male 16 15 2 33 
Female II 10 I 22 
Both Male 30 32 7 69 
Female 16 13 2 31 
Total 46 45 9 100 
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TABLE XII.—AREAS MOST FREQUENTLY AFFECTED BY GANGRENE 
Arteriosclerosis Diabetes Gangrene 
Area Recov- Recov- R ne M lity 
cred | Died | Total | Mortality) “Sco” | Died | Total |Mortality| Rov"! Died | Total | Mortality 
First Dit cicsethtondedreakherd Ir 3 14 21.4 19 9 28 32.1 30 12 42 i? 5 
OE Ee ee ° I I 100.0 2 I 3 33 2 2 4 50 
SE a inten cidonclceuterast ot ° I I 100 I 3 4 75 I 4 5 80 
NN Liat, tos Seine hyanelinanen 5 I 6 16.6 ° I I 100 5 2 7 28.5 
NEE Cevvaccte rere eeusacses>e 4 3 7 42.8 6 4 10 40 10 7 17 41.1 
Manica a scnstenoneies 5 4 9 44-4 3 I 4 25 8 5 13 38.4 
First and second toes.............. I ° I 0.0 ° ° ° 00 I ° I 0.0 
Second and third toes ............. 2 ° 2 0.0 ° ° ° 0° 2 ° 2 0.0 
Second and fifth toes. I ° I 0.0 ° ° ° 0° I ° I 0.0 
Outer foot ........ I ° I °.0 ° I I 100 I I 2 50.0 
Inner foot ........ ° ° ° 0.0 I I 2 50 I I 2 50 
Pith atkersceeses céeestesdseseve ° ° ° 0.0 ° I I 100 ° I I 100 
DD Sica taiannnanucrecses I ° I 0.0 ° I I 100 I I 2 50 
I hates oscnens nenaneaeves ° 1 1 100 ° ° ° 00 ° I I 100 
EA sn dab. te Rede eee 31 14 45 gI.t 32 23 55 41.8 63 37 100 49.0 


| 
| 
| 


It has often been regarded among some men 
that gangrene occurring in certain toes, 
namely the third, fourth, and fifth was more 
dangerous than in others. With a view toward 
throwing light upon the occurrence of gangrene 
in a certain toe due to the obliteration of the 
circulation of that toe and the relative fre- 
quency of certain toes being affected more 
commonly than others, we have compiled 
Table XII. 

It will be noted that 75 per cent of the cases 
occurred in certain toes, 17 per cent supposedly 
in several or more toes, and 8 per cent in 
various portions of the feet. It is to be ques- 
tioned whether the points of origin so indi- 
cated in the group of 17 per cent are accurate 
and that whether if they could have been 
studied from their very inception they would 
not have been found to have originated pri- 
marily in one of the five digits and thus have 
augmented the group of 75 cases which are 
definite as to their origin. Taking this group 
as an accurate one it would appear that the 
most common sites for the origin of gangrene 
in the lower extremities, whether due purely 
to arteriosclerosis or to diabetes superim- 
posed upon arteriosclerosis, are, in order, the 
first, fifth, fourth, third, and second toes, 
respectively, and that most fatalities, if any 
significance can be attached to location, 
occurred in the third, second, fifth, fourth, 
and first respectively. 


THE USE OF ANZASTHESIA IN OPERATIONS 


Table XIII represents the anesthetics used 
in 133 Operations in 100 cases of gangrene of 


| 
| 
j 
| 


the lower extremities and includes all opera- 
tive procedures, such as incision and drain- 
age, femoral sympathectomies, amputations, 
reamputations, etc. 





TABLE XIII.—TYPES OF ANASTHESIA USED 























Disease —_ Diabetes Both 
Result D|R|U|M{D/|R/|U| M|D/{|R/]UIM 
Spinal cocaine o| 2] 2/0 6| ©| 6/100 6| 2] 8i75 

ovocain — 1|/ rt] 2/50 3| 2] 5 |60 41 3) 7157.1 
Nitrous oxide 4| 9] 13 130.7] 20| 27| 47] 42.5] 24] 36|60|40 
Spinal stovaine 4| 8] 12/33.3) 3] 3] 6] 50 7 | 11} 18 |38.8 
Ether 4115|19|21.0] 4] 4] 8] 50 8] 10 | 27 |29.6 
Chloroform 2] 2] 4/50 ©} o| o| o 2] 2] 41/50 
Hyocine scopola- 

mine morphine] 1] 3] 4/25 ©} Oo] o| o t] 3] 41/25 
Gas-ether | ©} 2] 2/0 oo] 2] 2] o ol 4] 4/0 
Ethyl-chloride o| tr] t]o ©} o| o| o eo} rt] 110 
Total 16 | 43 | 59 |27.1/ 36 | 38 | 74| 48.6] 52 | 81 |133/30 



































D—Died. R—Recovered. U—Used. M—Mortality. 


The operations were performed between the 
years 1903 and 1925. Forty-five cases are 
taken from the records of the Philadelphia 
General Hospital and 55 from the University 
Hospital. In all, 20 different surgeons are 
included in the series. The lowest number of 
operations performed by any one surgeon is 
1, 2, and 3 and the highest (in this series only) 
14 and 16, respectively. It is interesting to 
note in going over the individual records that 
the highest mortality occurred with those sur- 
geons who had only a few cases and vice 
versa, the lowest mortality with those who 
had the largest number of cases. 

Likewise, regarding the administration of 
anesthesias, it should be remembered that 
the technique of administering local and spinal 
anesthetics varied with the different operators 
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and their assistants and therefore was not 
uniform, and that the general anesthetics 
were administered by various trained anzsthe- 
tists (physicians and nurses) and a shifting 
resident staff. 

While the analysis does not accurately por- 
tray the relative merits of a single anzsthe- 
sia, as administered uniformly with a definite 
technique by a permanent anesthetist and 
with the operation performed according to 
the skill and finished technique of a single 
operator, it does serve as a representative 
analysis of what the results may be like in a 
similar number of cases throughout various 
sections and hospitals with different opera- 
tors, technique, etc. 

It further goes to show that, if the results 
are less favorable and the mortality higher 
than in a similar number of cases performed 
with a definite technique as worked out by a 
particular and judicious clinic, it is high time 
that steps be taken to adopt a procedure which 
will work for the welfare of those affected. 

In this same light it would be only fair to 
quote Joslin wherein he remarks: “If ether 
is used it is a good plan to be as rapid and 
skilled as are the Mayos and to use as little 
ether as do their anesthetists. Gas and oxygen 
and spinal anesthesia have been shown to be 
so superior to ether that in the larger hos- 
pitals in Boston it is not the custom to employ 
it (ether) in operations upon diabetics 
chloroform and ether both produce hyper- 
glycemia and are harmful. The administra- 
tion of ether as given at the Mayo clinic by 
exceptionally skilled anesthetists, where the 
operation is performed gently, rapidly and 
deftly, is quite different from the way it is 
usually administered. This is typified in 
Fitz’s (4) table in which 36 per cent less ether 
is given at the Mayo Clinic and in which the 
period of anesthesia is 53 per cent shorter.” 


TABLE XIV.—ETHER IN 100 ABDOMINAL 
OPERATIONS (FITZ) 


Control Group 




















Averages per patient | Mayo Clinic 
Body weight | 64.5 kg. 61.3 kg. 
Ether, quantity ; 170 C.cm. 267 c.cm. 
Duration of anesthesia 48 minutes 102 minutes 


Gas-oxygen anesthesia is supposed gene- 
rally to work well. Joslin finds spinal anzsthe- 


sia by far the most satisfactory for amputa- 
tion of gangrenous legs. 

Local anesthesia—novocain, nerve block 
is probably best used as an adjunct to general 
anesthesias and shortens the length of em- 
ployment of the second. One should avoid 
trauma in its use, and remember that it is an 
extra burden, locally, for already weakened 
tissue to carry. 

In our own series (see Table XIII) of 
diabetic cases the relative mortality of the 
various anesthetics were as follows: Gas and 
ether, none; nitrous oxide, 42.5 per cent; 
ether, 50 per cent; spinal stovaine, 50 per 
cent, and spinal cocaine, 100 per cent. As 
there were no deaths from anesthesia the 
above mortalities are naturally indirect. Like- 
wise, due to the multiplicity of operators, it 
does not give a fair comparison of anesthesia 
values as would be the case in a single clinic 
controlled by the best and most rigid tech- 
nique requirements. 

Coller (3) believes chloroform, ether and 
local anesthesia should not be used and pre- 
fers spinal anesthesia or ethylene with oxygen. 


LEVELS OF OPERATION 


The two questions which concern the aver- 
age surgeon most when he is called to see a 
case of diabetes mellitus suffering with early 
gangrene of an extremity is when to operate 
and at what level amputation had best be per- 
formed. With the dry type of gangrene opera- 
tion may more safely be deferred than in the 
moist type. The moist type is more apt to be 
infectious. Infection spells danger. 


TABLE XV.—LEVELS OF AMPUTATION 


Sclerosis Diabetes 





Levels of | em Mor- 

amputation Cases | Deaths! tality | Cases | Deaths] tality 
Percent Percent 

Toes to ankle joint 6 2 33-3 13t 2 15.3 

Ankle to knee joint 19 4 21.0 13t 7 53.8 

Knee to hip joint 10 6* | 60 11} 4t 30.3 


“Seventh death occurred 2 weeks after healing from chronic myo- 
carrifth death occurred 46 days after healing from cerebral throm- 
et bilateral cases (both recovered) making 37 extremities affected in 
35 cases. 
There is too often the double and dangerous 
tendency of procrastination as to when to 
operate and temporizing as to how high to 





eee ee 
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amputate. A gangrenous toe, in a diabetic, on 
the surface, appears to be affected in such a 
limited small area that physicians’ frequently 
are astounded when a surgeon succinctly says: 
‘‘Amputate at the thigh immediately.” 

Superficially, we say that it appears to be a 
trivial condition but when a careful pathological 
examination is made of the amputated extrem- 
ities (witness the attached pathological reports 
and the findings of Buerger), it is found that 
the underlying condition of such extremities 
preclude the fine end-results one obtains in 
amputations performed, for traumatism, etc. 
Damaged arteries and veins can not adequate- 
ly supply tissues which themselves are already 
undernourished from faulty circulation and 
metabolism. 

The X-ray frequently shows arteries in- 
capable of proper function. The value (10) of 
the roentgen-ray in reaching a conclusion as 
to the desirability of operation is considerable. 
One obtains in this way both an idea of the 
condition of the arteries, and also of the 
presence of necrosed or necrosing bone. The 
damaged hearts, arteries, and kidneys among 
the patients is of equal importance with the 
diabetes in provoking the serious results. 

It will be seen in a comparison of the 
mortality in amputated (Table XV) and 
reamputated (Tables XVII and XVIII) cases 
that it is higher in the latter in the diabetic 
cases and for diabetes as compared (Table 
XVI) with arteriosclerosis. 


TABLE XVI.—-COMPARATIVE MORTALITIES 
OF OPERATION 


Sclerosis 





Diabetes 
Operations - | a ~Mor- ee oe “Mor-— 
Cases | Deaths| tality | Cases | Deaths} tality 
Si ia 
Amputations 35 12 34.2 a 13 35-1 


Re-amputations 10 I 10 20 10 50 


*Two bilateral cases. 


Since the mortality is 15 per cent higher in 
reamputated cases of gangrene in diabetes 
than singly amputated cases and since ream- 
putations are 5 times more dangerous in 
diabetes than in arteriosclerosis, it were far 
better that a gangrenous diabetic extremity 
be amputated but once and that at a level 
that would furnish a sufficient blood supply, 


a minimum of trauma for artificial extrem- 
ities (a trauma nearly or equally as dangerous 
as other forms of trauma in diabetes) and 
preclude further dangerous and _ needless 
operations. 

By useless and temporizing operations is 
meant partial amputations of toes, excision of 
gangrenous patches, incision and drainage of 
infected gangrenous areas, long intervals 
between amputations and femoral sym- 
pathectomies. Cases D4, 5, 22, 30, and 34 are 
examples of conservative operations and wait- 
ing too long and represent 50 per cent of the 
deaths that occurred among the reamputated 
series or 28.3 per cent of the whole. 

The authors are of the opinion that high 
and immediate amputation should in the 
majority of cases be performed, because the 
patients are old and stand bed treatment 
poorly, becoming incontinent and developing 
decubitus; persistent infection prevents proper 
diabetic improvement; high amputation, 
though giving a higher immediate mortality! 
never necessitates reamputation with its 
added mortality (30 per cent). Further, the 
high mortality of thigh amputations includes 
a high percentage of cases that already 
had been subjected to previous operative in- 
sults. This mortality is much lower in experi- 
enced hands with gas oxygen anesthesia. 

The high amputation (mid thigh) gives the 
best wound results, immediate and remote, 
because the blood supply is better. 

The question of a stump for artificial limbs 
should never be considered in the aged because 
in an experience extending over a period of 15 
years in handling these cases, the senior writer 
has never been able to induce one of these 
patients to wear an artificial limb. In fact it 
is extremely difficult to teach them the use of 
crutches. 

The surgery in these cases should be of the 
very best and most rapid after medical 
preparation. With a minimum amount of gas 
oxygen and without a tourniquet, the limb 
should be removed by the transfixion method 
with long anteroposterior flaps. Should the 
tissues not bleed freely the amputation level 
should be carried higher until free bleeding is 
encountered. It is well to obtain permission 


1 See cases marked ¢ in Table xviii. - 
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viously. 
2 months to heal. 


Died in 3 days. 











to do this, in those patients who demand a § esa 8 
low amputation. The transfixion method is 43 232 
the most rapid and at the same time results in Pe gee 8 
less injury to small vessels, than does the 2 fs awa “ 
dissection necessary in the shaped flap E §s,.8%. § 
methods. The flaps should be dropped to- “ | SBe"ege “ 
gether over a dry field, and loose interrupted sage .eg 
sutures of catgut applied, encompassing the geeeees @ 
skin, subcutaneous tissue, and superficial ' a : 
muscle sheath. Catgut is used because it is * a 
elastic and will give when the tissues swell Ei z 3 
under alight suture. A rubber wick down to the s Z 
oozing bone which is kept in place for 24 . 
hours gives best results. The stump is bound ES 4 E 
loosely and kept warm. mm bas ° - 
Contrary to some views are Joslin’s state- Z . 
ments as follows: ‘In Boston, increasingly «& | & 
often amputation is done below rather than S| & 2 ; 
i ‘ =i 2 3 2 
above the knee and in many of the recent 2) x 3 ‘ 
cases, so sure are these operators of theirtech- 3) ” | 2 © 
nique that the wounds are closed without §& | 4 é 
drainage. It is two years since any anesthet- %& . 
ics, save spinal anesthesia or gas and oxygen oi # a. 8 84 
have been employed. During the operation “| «& 223 3 
the use of a tourniquet is avoided. The choice ¥ | aceite cinemas 
of the site of amputation is increasingly in & | gs3 | #9 4 44 
favor of the leg over the thigh. With removal % | &*" | 25 —  &% 
of the leg there is less shock and the oppor- § | 
tunity for adjustment of an artificial leg is far - - . 
better. Of 32 cases operated upon between 4 | = tg £ 
the years 1916 and 1922 at the Boston City “| ¥% a5 S 8y 
Hospital, the percentage of recovery was 100 u a = 6 
per cent for leg amputations (5 cases), 83 5 ||— om 
per cent for thigh amputations (18 cases), and“ | 
27 per cent for foot amputations (7 cases).”’ 7 | 4 = ‘ 
Stetten and Burnheim (19) are to be com- 2] 8 <f 4 of 
mended in their energetic treatment of the © | aq 3 33 
cases in which they were able to avoid opera- 1. Ain 
tion. Others less energetic will be less success- | 2 
ful. So long as the consulting surgeon agrees . Ec 9 
that satisfactory progress is taking place, well & Py 3 
and good, but, if he is in doubt, operate imme- | # a* y aé 
diately. | Pa 
Phillips and Tunnick (16) have had very good | a2 6 8 
immediate results in roentgen-ray therapy of ly | se : 
thrombo-angiitis obliterans. Others have | a? | ge 
attempted femoral sympathectomies, and | ee ss, a8 
still others have in mild cases (under diet Re 2 
and insulin for some time previous) claimed | $5 | we eo BF 
good immediate results in amputation of the Ball Bin BE i 
toes in the dry form of gangrene. tT £ G.e. 





Chloroform. 


Myocarditis. 
operation. 


| Recovery. 
Discharged 35 days after 4th 


5th toe healed in 2-3 wks. 


Recovery. 


Healed 
Healed 


17 days 
18 days 


% leg 
L % thigh 


Up 


putations, 


Healed 
Died 
Healed 
Gang. 
Slough 


2 mo. 
3 wks. 
2 mos. 
4 days 
2 wks. 
4 operations=4 per cent operative mortality. 


ated with another anesthetic. 


L % thigh 


Knee joint 
Toe debrided 


Knee joint 
| U % leg 
rations each. 


“fo 


2 


Trea WY To “Irere 


per cent reamputated. Compare with diabetic ream 
1 death in 2 


averaging 
ight have been o 


Gangrene 
1 death occurred in the 24 operations which mi 


Gangrene 
Gangrene 

| No infection 
Infected 
Gangrene 


| Fem. sympath. 
| Amp. sth toe (R) 
| Fem. symp. (L) 


Toe amp. 
| rstand 2nd| Upper % leg 
| rst and 3rd | All toes 


sth right 
| 4th left 


1st 


| rst 
Note.—In all of these cases which were operated upon below the lower third of the femur no reamputations had to be performed. 


1 death in 10 cases=ro per cent mortality of cases. 


ro cases of series of 45 cases, reamputated = 22.2 
24 operations were performed upon the ro cases, 


A-44 
A-45 
| A-45 


| A-20 
| A-22 
8| A-36 
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The authors, however, are of the opinion 
that though good immediate results are fre- 
quently and apparently obtainable from low 
level amputations, the best end-results will be 
obtained in those cases that are immediately 
given higher amputations thus avoiding an 
ultimate recurrence of gangrene at a higher 
level due to arteries and tissues which are 
incapable of regeneration or maintaining it. 

Coller and Marsh (3) noted a lower mortal- 
ity and better results in their non-infected 
cases and concur in the general opinion that 
it is safer to wait longer in the dry than in the 
moist infectious type. To quote: “In our 
experience there are two sites at which ampu- 
tation may be successful. In those cases in 
which there is gangrene of a toe with a sharp 
line of demarcation distal to the plantar arch, 
amputation of a toe usually is successful. The 
amputation must be done without trauma, no 
closure attempted and the wound allowed to 
heal by granulation. Of course, gangrene of 
the other toes may occur at a later date. If 
the gangrene extends into the foot either pri- 
marily or following a toe amputation, a thigh 
amputation should be performed. It should 
be emphasized that the sclerosis involves the 
entire arterial tree and dissections of ampu- 
tated legs have shown that the narrowest part 
of the vessel is often in the first part of the 
popliteal arteries. Amputations through the 
leg usually fail to heal because of sloughing of 
the flaps and are not worth trying. The thigh 
is selected as the site for amputation because 
it is the lowest point at which healing is likely 
to occur, and because the patient js not in a 
condition to stand a series of anesthesias and 
operations.” 


RELATION OF PRE-OPERATIVE TO POST- 
OPERATIVE DAYS AND END-RESULTS 


A very careful analysis was attempted of 
all the cases in the series to determine the 
relation of how long it is safe to wait before 
amputating gangrenous extremities. It was 
soon found that this could not be done with 
sufficient accuracy to warrant its presentation 
to the profession so that proper inferences 
could be drawn. ‘The reason for this being 


that the type of patient and the judgment of 
the private physician who referred the case 


for hospital care, varied so widely. Some 
patients, for example, refused to go to a hos- 
pital for care until the gangrene had well 
advanced to the malleoli and with its con- 
sequent infection, even immediate operation 
was of no avail to save a patient that was 
already in the late stages of acidosis. Then 
again in most cases the exact onset of pre- 
monitory symptoms and the actual gangrene 
could not be accurately ascertained. 

It may be interesting and illuminating to 
note that the patients that fare the best and 
in whom the end-results are superior to those 
found in all others are those who have been 
sent to the hospital by their private physicians 
as soon as the first sign of infection about a 
toe-nail, callus or blister appeared, and in 
those cases which while being treated in the 
medical wards for diabetes developed gangrene 
of a toe and were immediately seen and there- 
after closely observed by a surgical consultant. 

The cases of so-called diabetic gangrene 
treated of late years have been admitted at a 
much earlier stage, with the result that a 
much more favorable outcome has resulted. 
So we are led to hope that even this may be 
improved upon so that the patients may 
eventually be admitted at the very inception 
of their condition. 


WOUND RESULTS 


The immediate and end-results differ in 
both the purely arteriosclerotic gangrene 
cases and those of arteriosclerosis with 
diabetes mellitus. In the former there is less 
infection of wounds, less necrosis of tissue, less 
recurrence of gangrene and more cases of 
primary union. 














TABLE XIX.—WOUND RESULT IN GANGRENE 
Sclerosis Diabetes Both 
|. a. ae ha mee rere ee te 
. Per an Per et Per 
Cases | cent | ©8851 cent | C455 | cent 
Undetermined— 
died in 5 days 3 6.6 7 12.7 10 10 
Non-infected 25 55.5 23 41.8 48 48 
Infected, suppura- 
tive, necrotic 12 26.6 18 32.6 30 30 
Gangrene of stump 5 II.1 7 12.7 12 12 
Total 45 99.8 55 99.8] 100 100 























Table XIX shows the relations of the above 
factors except primary union, regarding 
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which it was found that the percentage in the 
first type of gangrene was 17.7 per cent and 
5.5 per cent for the second. 

Obviously, local factors (circulation, local 
tissue, metabolism and general body metabo- 
lism or blood chemical conditions) are less in 
favor for wound results in amputation among 
those who have diabetes mellitus. 

Our experience regarding closure and drain- 
age of amputation wounds in diabetes tends 
to confirm the experience of the Boston City 
Hospital operators in that mdre wounds 
(40 per cent) healed when closed without 
drainage than with any other form of tech- 
nique used. The relative results of the various 
methods are shown in Table XX. 


TABLE XX.—RELATION OF CLOSURE AND 
DRAINAGE TO HEALING 








Arteriosclero- 























dis Diabetes 
Technique used Wound es aa eee = 
result P 

er as Per 

Cases cont Cases cent 
. : Healed 10 40 7 25 
Closed and drained | tid not heal 15 60 ar 75 
. P Healec 5 35-7 4 4° 
Closed, not drained Did not heal 9 64.3 6 60 

Not closed, but Healed I 50.0 4 23.5 

drained Did not heal I 50.0 13 70.5 
Not closed, not Healed 2 50.0 ° ° 
drained Did not heal 2 50.0 ° ° 





It will likewise be noticed (Table XX1I) that 
wounds heal more quickly in the non-diabetic 
than in the diabetic. This may be observed 
in other surgical conditions in diabetes, car- 
buncles, fistula, incisions, etc. 


TABLE XXI.—AVERAGE DAYS FOR STUMP TO 
HEAL IN GANGRENE 


Diabetes Both 





Wound results +: calles aiasiaal ciladnedeaheiliansi ics 
Cases | Days | Cases | Days | Cases | Days 


Healed in hospital 20 44.6 14 


46.8 | 34 | 45.5 

Not healed on dis- 
charge Ir 44.0 17 42.2 28 42.9 
Not healed at death} 14 24.5 24 23.7 38 24.0 


























45 38.2 55 35-3 | 100 36.6 





ACIDOSIS AND COMA 


Twenty-two cases out of the 55 diabetics 
developed acidosis, representing 40 per cent 
of the series. Of this number, 13, 59 per cent, 
recovered and nine cases, 41 per cent, died. 


Of the 55 cases of diabetes, 9 cases, 16 per 
cent, succumbed to acidosis. The deaths from 
all causes amounted to 24, 43.6 per cent, and 
as 9 of the 24 deaths were due to acidosis the 
diabetic mortality due to acidosis was 37.5 per 
cent. 

Since 37.5 per cent of the deaths were due 
to acidosis, it behooves us to prevent acidosis 
from .occurring by using proper technique, 
anesthesia, diet and insulin; by avoiding tem- 
porizing operations, and the loss of valuable 
time before operating; by employing the least 
number of operations in each case by ampu- 
tating at a level at which the circulation will 
be highly sufficient to supply the part ade- 
quately and to assure healing; lastly, but not 
least, by the use of exercises to help the body 
burn its excess sugar, by employing rigid 
hygiene and asepsis to prevent infection of the 
operative wound, and by co-operating closely 
with the internist from the time the patient 
first presents himself. Could acidosis have 
been prevented among the 9g cases of this 
series, the mortality would have been 27 per 
cent instead of 43.6 per cent. This should 
awaken us to the significance of acidosis and 
cause us to use every effort to prevent its occur- 
rence. 

Acidosis is increased by infections. Acido- 
sis when severe frequently terminates in coma 
and death. It is therefore of primary impor- 
tance to combat all infections early. Joslin 
has shown in the figures below the percentage 
of deaths due to coma at different age periods. 


Per cent 


Age period Total deaths Coma 
otors 139 119 86 
16 to 30 159 114 72 
31 to 50 267 140 52 


51 to 83 322 81 25 





Graham (7) reports 7 cases of coma in 
diabetic cases, in which infection was present 
and was probably responsible for sending the 
patients into coma. Most of them had had 
diabetes for some years and their condition 
was never serious until the advent of the in- 
fection. He concludes that in cases of local 
and general bacterial infection, insulin is much 
less effective in lowering the blood sugar. 

Evidence is presented by Richardson and 
Leonie (17) that the ill effects of infection in 
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diabetes are due, not to a disturbance in the 
kelogenic balance but to an actual reduction 
in the amount, or proportions, of glucose 
oxidized. 

SURGICAL MORTALITY 

Among the cases of arteriosclerosis there 
were no deaths within 24 hours after opera- 
tion. In the diabetic cases 2 deaths occurred 
representing 8.3 per cent of the 24 deaths and 
3.6 per cent of the 55 cases. The first (Case 2) 
occurred in a male of 57 years having nephritis 
and a septic gangrenous foot, the second 
(Case 25) in a female, 57 years of age who had 
been admitted in a semistuporous condition 
with a septic, gangrenous foot, nephritis, and 
a blood sugar content of 380 milligrams. 
Spinal anesthesia was used but the patient 
died 10 hours later. 

In the cases of senile patients, a certain 
mortality is to be expected from advanced 
sclerosis, weakened heart, and damaged kid- 
neys; in the diabetic these factors are increased 
by faulty metabolism, the ever present danger 
of infections and the great tendency to acido- 
sis and coma. As an example of this, Fitz 
found that of 45 operations at the Massa- 
chusetts General Hospital, the mortality was 
30 per cent and that for 20 patients with 
infections or gangrene it was 50 per cent but 
for the 25 non-infected cases it was but 12 per 
cent. 

The advent of an infection lowers the tol- 
erance of a diabetic for carbohydrate (Joslin) 
and thus increases the severity of the disease 
—this is an old and clinical fact. An infection 
makes a diabetic worse and it is rarely pos- 
sible to keep a patient sugar-free in the 
presence of an infection, whether local or 
general. An infection is an increased load for 
the diabetic to carry and to it he often suc- 
cumbs. With insulin medication infections are 
infinitely better borne, but the decrease in 
tolerance is still manifest. Of general infec- 
tions, pneumonia heads the list with 52 
deaths and influenza claims 23. Of local infec- 
tions, septic and gangrenous legs account for 
36, carbuncles for 9, and acute fulminating 
appendicitis for 4 deaths. In every case of 


carbuncle or gangrene, one should have a 
blood culture before operation; it will fre- 
quently be found to be positive. 
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The following paragraphs from Joslin’s 
Text Book on Diabetics are illuminating and 
should ever be borne in mind by the internist 
as well as by the surgeon. 

“Diabetic patients stand in need of the 
surgeon far more than the same number of 
non-diabetics or those suffering from most 
other chronic diseases. As there are more than 
a million diabetics, more or less, in the country 
today, the surgery of the diabetic becomes an 
everyday problem. The frequent occurrence 
of gangrené and carbuncles is the chief reason 
for diabetic surgery. 

“The factors which favor surgical success 
in diabetes are first of all an early diagnosis 
and an early decision to operate. If surgical 
delays are dangerous under ordinary circum- 
stances, in diabetes they are diastrous. 

“The patient should be treated for the 
operation rather than for the diabetes. Get 
him successfully through the operation first, 
and then if you like, treat him for the diabetes 
the rest of his life. If you treat him first for 
the diabetes and second for the operation, the 
duration of that case of diabetes is apt to be 
brief. 

“Tf the beginning of gangrene were as 
noisily ushered in as an attack of biliary or 
renal colic the results of treatment would be 
far different. Death from gangrene today is 
usually the result of procrastination on the 
part of the physician and the patient, and 
in the past was often associated with the 
inauguration of a fat-protein diet and ether 
anesthesia. Surgery often receives, but seldom 
deserves, the blame of a fatal issue. 

‘Everyone knows the risk run by the old 
man with a broken hip, who is forced into bed. 
The diabetic with a gangrenous toe runs still 
more risk, because in addition he needs more 
exercise to help burn up his sugar. Deprive 
him of it and his disease gets worse. There- 
fore, teach him a set of movements to perform 
whenever the clock strikes the hour. Show 
him how to protect his lungs by long breaths 
and turning over in bed. In short keep him 
busy getting well. 

“But what I consider of far more impor- 
tance is the number of procrastinating cases of 
mild infections in mild diabetics, chiefly in 
their lower extremities, which frequently 
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prove fatal. These conditions develop at a 
time in life when diabetes is mild and why 
should they so frequently be fatal? Consider 
with what these mild cases of diabetes have 
to contend. Handicapped by a lingering 
infection which only too often is allowed to 
continue for months with kidneys less efficient 
for throwing off the attack of acidosis; 
deprived of exercise—that proved stimulus to 
sugar consumption—for whoever heard of a 
poor old gangrenous diabetic taking exercise, 
these patients frequently meet a fourth 
enemy in the anesthesia. Is it any wonder 
that a formerly innocent disease becomes more 
virulent and the victim dies of coma? There 
is no doubt in my mind but that if such cases 
had been treated vigorously even with the 
diabetic methods of a few years ago, a large 
percentage of the legs amputated might have 
been saved. 

‘All are well aware that if a diabetic patient 
has gall stones to be removed he instantly com- 
mands the services of the leading surgeon on 
the senior staff, but if a diabetic patient has a 
sore toe, there is no house officer too young to 
dress it, until a few weeks later if the patient 
survives that long, the surgeon in the amphi- 
theatre amputates the thigh. No matter how 
trivial the ailment, secure the very best 
surgical skill for a surgical diabetic.” 

EXERCISE IN DIABETES 

It has been proved that physical activity 
decreases the blood sugar content. Gordon 
and others (6) were able to obtain very good 
data concerning this factor from the examina- 
tion of marathon runners. Hodgson (8) 
advises that diabetic patients be kept men- 
tally indolent and physically active. This is 
well illustrated in cases 1889 and 22 of Joslin’s 
series in which the first, while taking insulin 
walked 10 miles a day and occasionally there- 
by accelerated an hypoglycemia reaction. 
The second case (a Harvard professor) was 
conscious of this fact regarding his periods of 
well being and himself remarked: “mental 
work makes sugar, manual work burns it up.” 

Sakaguchi (18) found the blood sugar 
lowered by exercise. Nehring and Schmoll con- 
cluded that unusual activity in diabetics was 
also at the expense of glycogen (Van Noor- 


den, 22, cites differences) from the fact that 
it is possible in many instances to reduce the 
sugar excretion by controlling the muscular 
activity. 

With such a simple procedure as exercise 
at hand even if it is only lifting weights in bed, 
movements carried on by or under the instruc- 
tion of a physiotherapist, or deep breathing, 
we should take advantage of the benefits it 
yields and, coupled with all other measures 
do not one but all things at our command to 
lighten the load of the diabetic and help him 
burn up his excess of sugar. 


SUMMARY 


1. The series comprise 45 cases of arterio- 
sclerotic and 55 cases of diabetic gangrene of 
the lower extremities which have been ampu- 
tated. 

2. The two types are presented together 
to show their common and dissimilar points, 
that both are similar regarding circulatory 
unbalance, with an added local and general 
faulty metabolism in the diabetic cases. 

3. One-fifth to one-fourth of all diabetics 
die of gangrene. It therefore behooves the 
profession to treat such complications cor- 
rectly and energetically. 

4. The fifth and sixth decades are the 
danger periods. Females appear to die 3.5 
years earlier than males. 

5. Diabetic gangrene appears a decade 
(average) before the senile type. 

6. The senile type is more common in men, 
the diabetic type somewhat more common in 
males than in females. 

7. Females die earlier in the disease 
(diabetes) than males and likewise earlier (1 
decade) in life. 

8. Trauma, even slight, is an important 
factor in the causation of gangrene in diabetics. 

g. The examination of 100 per cent of the 
arterial trees of diabetic gangrenous extrem- 
ities, at operation, autopsy and by the X-ray, 
show the arteries to be sclerotic. Obviously, 
recurrence of gangrene is apt to occur when 
operations are performed through, rather than 
above, diseased arteries. 

10. Renal irritation (albumin and casts) 
is more common among the diabetic than 
among the senile cases. 





768 SURGERY, GYNECOLOGY AND OBSTETRICS 


11. Females appear to die younger with a 
lower hyperglycemia than males who live 
longer with a higher blood sugar content. 

12. Insulin and diet should be used before 
and after operation, when possible, but 
operation should first be performed in the 
majority of cases. 

13. No importance is attached by the 
authors to the location of the origin of gan- 
grene (i.e., right or left, first or second toes, 
etc.) as it is a question of arteriosclerosis 
higher up. 

14. The choice of anesthetics appears to be 
gas-oxygen, short ether, and spinal. 

15. Operate early and high, with less 
thought of the stump and artificial limb than 
of reamputation and its high mortality. 

16. Wounds should be closed with loosely 
interrupted catgut suture and a rubber wick 
for 24 hours. 

17. Patients should be sent to the hospital 
when the first sign of infection develops about 
a toe nail, blister, abrasion, etc. rather than 
after gangrene has made its appearance. 

18. The closest co-operation between inter- 
nist and surgeon should govern the treatment 
of the case. 

19. Early and non-temporizing operations 
should be the rule and not the exception. 

20. Severe infection spells acidosis. Severe 
acidosis spells death. 

21. The operative mortality in senile cases, 
was nil, in diabetic, 3.6 per cent. 

22. Mental work produces sugar, physical 


work burns it. Exercise even in bedridden 
patients must be insisted upon. 

23. Diabetics are to be continually advised 
and warned regarding hygiene and care of the 
extremities. 

This series leads us to advise proper medical prepara- 
tion, early, high amputation, done with speed and care, 


under careful gas oxygen or short ether anesthesia, closing 
the wounds with loosely applied, elastic sutures. 
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SUBACUTE ILEOCOLIC INTUSSUSCEPTION SECONDARY TO 
CARCINOMA OF THE ILEUM 


By J. G. PROBSTEIN, M.D., ann M. G. SEELIG, M.D., F.A.C.S., Sr. Louis 


From the Surgical Service of the Jewish Hospital 


rather infrequent. It occurs in about 

3 per cent of all carcinomatous con- 
ditions of the entire intestinal tract (3). There 
are three common sites for carcinoma of the 
small intestine: the duodenum, jejunum, and 
ileum, the duodenum being the most frequent 
site of election, while the ileum appears to be 
the site least frequently attacked. The reverse 
is true of sarcoma when it occurs in the intes- 
tinal tract (1). When duodenal carcinoma 
does occur it is usually found at or in the 
vicinity of the ampulla of Vater in 70 per cent 
of cases. 

In 41,858 necropsies performed at the Vienna 
General Hospital, 3,585 were cases of car- 
cinoma; of these, 343 cases were in the intes- 
tinal tract and only 11 in the small bowel (6). 
Judd states that carcinoma of the intestine 
has occurred 24 times in the small intestine as 
compared with 1,822 times in the large bowel 
and rectum, and 1,689 times in the stomach 
(5). 

Intussusception is the cause of intestinal 
obstruction in one-third of all cases (8). Acute 
intussusception occurs most frequently in 
infants and young adults, being the most com- 
mon cause of obstruction during this age. 
There are four chief varieties of intussuscep- 
tion: ileocecal, in which the ileum and ileo- 
cecal valve passes into the caecum; colic, in 
which the large intestine is prolapsed into 
itself; ileal, in which the small intestine is pro- 
lapsed into itself; and ileocolic, in which the 
ileum passes through the ileocacal valve into 
the cecum. The ileocecal type is the most 
frequent, while the ileocolic is least frequent. 
Rushmore states that in 237 cases of intus- 
susception, 140 were of the ileocacal variety 
and only 31 of the ileocolic type (8). 

Rose and Carless state that the ileocecal 
variety of intussusception occurs in about 44 
per cent, while the ileocolic variety is found in 
about 8 per cent of cases (7). 


(rater inte of the small intestine is 


Chronic intussusception occurs more fre- 
quently in adults and the aged, the onset being 
gradual and the course varying widely in its 
symptoms. The etiological factor in chronic 
intussusception is usually neoplasm, foreign 
bodies, cicatricial contractions or bands, and 
fecal impactions. Of these, neoplasms and 
fecal impactions are the most frequent causes 
found. 

The symptoms of acute intussusception are 
well known and are very different from those 
due to chronic intussusception. The patient 
becomes suddenly ill, is seized with severe 
abdominal pain and almost thrown into a state 
of shock. The pain is usually diffuse through- 
out the abdomen and followed by vomiting. 
Absolute constipation is not the usual rule; 
diarrhoea and blood-stained faces associated 
with tenesmus are very common. ‘These 
symptoms lead to collapse and death of the 
patient if interference and relief is not afforded 
promptly. 

The symptoms of chronic intussusception 
are usually very gradual in onset and not so 
stormy. The patient complains of intermit- 
tent attacks of colic-like pain, which usually 
becomes more severe and intense as the course 
of the disease progresses. Vomiting may or 
may not be present, the bowels may have no 
abnormal action, or may at times develop 
tenesmus. The condition continues for weeks 
unrecognized until either discovered accident- 
ally at operation, or, in the minority of cases, 
diagnosed before operation. Gruner and 
Fraser have reported two cases of symptom- 
less tumors occurring in the ileum (4). 


REPORT OF CASE 
Subacute ileocolic intussusception secondary to 
carcinoma ofileum. H.G., male, aged 35 years, white. 
Chief complaint. Patient complained of cramps 
which were generalized throughout the abdomen 
and had been present for 2 weeks. The cramps 
occurred daily at 11:30 a.m. and ceased between 
5:00 and 6:00 p.m. The pain usually made its 
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Fig. 1. Showing the umbilicated tumor arising in 
mucous membrane of the ileum. 





Microphotograph (low power) of tumor, infil- 
trating entire thickness of intestinal wall. 


Fig. 2. 


appearance about 4 hours after the morning meal. 
Because of the onset of the pain, this was the only 
meal he would eat each day. His bowels moved 
every day, he was not nauseated, and did not vomit; 
he had no urinary symptoms, and had noticed no 
loss of weight. 

Physical examination. ‘Temperature was 99; 
pulse, 80. The examination of head, neck, and chest 
was negative. The abdomen showed no visible 
peristalsis, no definite points of tenderness, no 


masses; no rigidity of abdominal muscles. Rectal 
examinations were negative. 
Diagnosis: Undetermined. Patient is to be 


observed and to be seen the next day. Forty-eight 
hours later the patient was seized with a very severe 
attack of pain. A colleague, called in the emergency, 
made a diagnosis of appendicitis and advised imme- 
diate operation. The patient desiring further con- 
sultation came to my office. He stated that he had 
been free from cramps during the previous day, but 
that today he commenced having the usual pain fol- 
lowing his breakfast, the pain reaching its maximum 
in the afternoon. The pain was colic-like and seemed 
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; Fig. 3. Microphotograph (high power) of tumor show- 
ing numerous mitotic figures. 


to center chiefly in the right side. There was no 
nausea or vomiting; the bowels moved very well 
that day. 

Physical examination. Temperature was 99.4; 
pulse 90; head and chest negative. On inspection 
of the abdomen we found a definite tenderness over 
McBurney’s point and rigidity of the right rectus 
muscle. No visible peristalsis. On deep palpation a 
mass the size of a small fist could be felt in the right 
lower quadrant. This mass was tender and slightly 
movable. Rectal examination was negative; urine 
examination negative; white blood cells, 9,000. 

Diagnosis: appendiceal abscess. Diagnosis con- 
firmed by Dr. Lister Tuholske. Hospital advised 
but refused. 

Five hours later the pain had become so intense 
that the patient had to be transported to the hos- 
pital. On admission the physical findings were the 
same as above. Laboratory report showed: urine, 
negative; white blood cells, 12,500. Diagnosis of 
appendiceal abscess was confirmed by Dr. M. G. 
Seelig, who advised immediate operation. 

Operation. ‘Through a right rectus incision, the 
peritoneum was opened. No free fluid was found. 
A normal appendix was delivered into the wound. 
The appendix was removed and the abdomen ex- 
plored. A mass the size of an adult’s fist was felt 
in the region of the ascending colon. It seemed 
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at first to be a retroperitoneal lipoma because, 
in consistency, it was soft and, in outline, lobulated. 
Further investigation disclosed that the mass 
was within the lumen of the ascending colon. 
and consisted of ileum which had entered the intus- 
suscipiens through the ileocecal opening. Reduc- 
tion was accomplished with some difficulty on 
account of the cedematous bulk of intussuscepted 
small intestine. About 12 inches of this intussus- 
cepted bowel was released. There was a hard flat 
tumor about 1.5 inches in diameter, occupying the 
surface of the intussuscepted bowel, opposite the 
mesentery. The center of the tumor was umbili- 
cated (Fig. 1). This tumor was situated near the 
cecal end of the intussuscepted bowel. There were 
no visible or palpable lymph glands. A diagnosis of 
malignant tumor, probably carcinoma, was made 
and intestinal resection was decided upon. About 12 
inches of ileum were resected and an end-to-end 
anastomosis was made. 

Convalescence was uneventful, the patient leaving 
the hospital on the eighteenth day. 

Microscopical examination. The pathologist, Dr. 
Ives, reported the following: ‘‘Specimen revealed a 
portion of bowel, 1o inches in length. There is a 
tumor in the wall which apparently involves its 
entire thickness (Fig. 2). It is button-shaped, 25 
millimeters in diameter, and its average thickness is 
about 9 millimeters. Section of the mass shows a 
cellular tumor with little stroma. The cells are large 
and epithelial-like with numerous mitotic figures 
(Fig. 3). Diagnosis: undifferentiated carcinoma of 
solid type.” 

Subsequent course. Patient was given deep X-ray 
treatment by Dr. Schnoebelen. When seen on 
April 1, 1926, twelve months after operation, patient 
stated that he felt well except for a backache 
(diagnosed as a spondylitis by Dr. P. Hoffman). 
He weighs 170 pounds, his appetite is good, and his 
bowels move every day. 

On fluoroscopic examination the roentgenologist, 
Dr. Schnoebelen, reported the following: ‘ Radio- 
scopic examination of the colon shows: Twelve 
hours after barium meal, a small amount of barium 


is found in the terminal ileum, the cecum is par- 
tially filled, and a small amount is present in the 
ascending colon. Barium enters the rectal pouch in 
the usual position. The sigmoid raises up well out 
of the pelvis and is not redundant. The entire 
descending colon is well filled, about 2.5 centimeters 
in width. The splenic flexure is in the usual position. 
The transverse colon is well filled, slightly redun- 
dant, and crosses the abdomen below the umbilicus, 
3 centimeters in width. The hepatic flexure is in the 
usual position. The ascending colon is well filled, 
3 to 4 centimeters in width. The cecum is well filled 
with barium and is smooth. Barium is noted pass- 
ing through the ileocecal valve; there is no evidence 
of defects or diverticula; no spasticity or unusual 
redundancy. Conclusion: X-ray negative.” 


Epicritical remarks: This case is unusual 
and interesting because it deals with car- 
cinoma of the small bowel in a young individ- 
ual and because the intussusception that 
resulted ran a course strikingly like acute 
appendicitis, without any clinical signs of 
intestinal obstruction, despite the fact that at 
operation it was clearly demonstrated that 
the ascending colon was completely blocked. 
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BRANCHIAL FISTULA—ITS CLINICAL RELATION TO IRRITATION 
OF THE VAGUS' 


By LOUIS CARP, M.D., F.A.C.S., New York 


Instructor in Surgery, College of Physicians and Surgeons, Columbia University 


HE uncertainty surrounding the origin 

of branchial fistula has given rise to a 

great deal of discussion. This has been 
of a theoretical character, for no acceptable 
proof has been offered that the branchial 
arches in the human behave in the same 
manner as do those in lower animals. Mono- 
graphs in French, German, and Latin are 
quite numerous, including those by Hun- 
czowski, Dzondi, Asherson, Heusinger, Cusset, 
Quénu, and Wenglowski. In this country, 
Whitacre has produced an excellent practical 
consideration of the subject, and Coplin a 
beautiful description of the microscopic 
pathology, Coplin laying especial emphasis 0. 
the lymphoid elements in the wall of the tract, 
which had previously been observed by 
Sulicka, and later by Broca, Salin, and 
Monod. Considering the vast amount that 
has been written, there have been very few 
references to symptoms of nervous origin in 
connection with branchial fistula. 

The following case of branchial fistula, with 
clinical symptoms of vagus nerve irritation 
which were relieved promptly by excision of 
the tract, stimulated me to consider the sub- 
ject at some length. 

R. S., schoolboy, American, referred by Dr. 
Manahan, aged 5, gave as a chief complaint a dis- 
charging sinus in the right side of the neck. 

When the child was born, the mother noticed 
in the front part of the right side of the neck a smail, 
reddish, raised area, about the size of the head of a 
pin. She paid no attention to it until 2 years ago, 
when the swelling opened and discharged a small 
amount of mucoid material. After that time the 
opening in the neck closed and opened intermit- 
tently, the discharge being more profuse when the 
child had a cold. Occasionally a small swelling 
formed about the opening. For 2 years the boy had 
a dry, hacking cough, which was more pronounced 
at night, and when the sinus was not discharging. 

The child was of breech birth and was breast fed. 
He had bilateral otitis media in infancy. Tonsils 
and adenoids were removed 1 year ago to cure his 
cough but without any remedial effect. He had 
chicken-pox 2 years ago. The family history is 
negative. 


Physical examination showed the patient active 
and not acutely ill. He wore glasses for slight 
strabismus. Ears, nose, throat, larynx, heart, lungs, 
and extremities were negative. 

Surgical condition: In the right cervical region, 
at the anterior border of the sternomastoid, about 3 
centimeters above the sternoclavicular junction, was 
a soft, non-tender, fluctuating, reddish, cystic mass, 
3 millimeters in diameter, with a red dot in the 
center, which was closed. The cystic mass became 
a little larger on coughing. No attempt was made to 
probe, or to inject any fluid into it to determine its 
course or patency. A diagnosis of branchial fistula 
was made and operation advised. 

Operation, May 7, 1923. Ether anesthesia. 

An incision 3.5 centimeters long was made over 
the anterior border of the sternomastoid, and the 
cystic mass excised. There was a distinct tract 
which went through the platysma, the sheath of the 
sternomastoid, and the carotid sheath, between the 
carotid artery, internal jugular vein, and vagus 
nerve. It was in intimate contact with the vagus 
for a short distance, and slightly adherent to it at 
one point. It then coursed obliquely upward and 
backward toward the pharynx, but a probe in the 
tract could not demonstrate an opening into the 
pharynx. The pharyngeal end was very thin and 
friable. 

The sinus tract was carefully dissected out by 
blunt and sharp dissection, after the sternomastoid, 
carotid artery, and internal jugular vein had been 
retracted. At the pharyngeal end, the tube tore off. 
The remaining tissue was carbolized. Plain catgut 
was used to close the platysma and fascia; sub- 
cuticular plain catgut for skin. 

The specimen is 3 centimeters in length and % 
centimeter in diameter. The outer surface is uneven 
and the cut surface shows a lumen containing 
mucoid material surrounded by an elastic wall. The 
microscopic examination shows a tubular structure 
lined by stratified flat epithelium. There is a 
marked subepithelial inflammatory cell infiltration. 
The surrounding muscle tissue is markedly cedema- 
tous. 

Subsequently, Dr. A. Purdy Stout was requested 
to see the slide and to make a report with special 
reference to the presence of nerves in the wall of the 
tract. The following is his report: 

A number of slides were prepared from the paraf- 
fin block submitted. They all show essentially the 
same picture. There is a very small fistulous tract 
lined with stratified squamous epithelium with a 
great deal of lymphoid tissue immediately surround- 
ing. The tract passes through a mass 0, striated 
muscle. This is supplied by at least three groups of 


1Read before The Section of Pediatrics, New York Academy of Medicine, November 12, 1925. 
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Fig. 1. R. M. A low power microphotograph showing 
in the center the fistulous tract lined partly with squamous 
epithelium and partly with infected granulation tissue. In 
the surrounding striated muscle can be seen four small 
bundles of nerves (NV) accompanying vessels. No other 
nerves were found. 


small vessels and accompanying these in each case a 
very small bundle of nerve fibrils. On account of 
the type of fixation and embedding, it was not pos- 
sible to demonstrate whether these were myelinated 
or not, but the assumption seems reasonable that 
they are simply nerve twigs supplying the striated 
muscle. No nerve bundles could be found in the con- 
nective tissue immediately about the fistulous 
tract (Fig. 1). 

Progress notes: The cough stopped on the day of 
operation and the wound healed by primary union. 

Follow-up notes: December 3, 1923. The wound 
is hairline in character. There has been no recur- 
rence of swelling, discharge, or cough. 

May 10, 1925. End-result excellent. No cough. 

November 10, 1925. No recurrenee. No cough. 


The history of branchial fistula in this case 
is definite, with a hacking, unproductive 
cough, which persisted for 2 years, during 
which time discharge from and inflammatory 
reaction in the branchial fistula took place. 
The cough was not relieved by a tonsillectomy 
or by medical measures. At operation the 
wall of the tract was found in contact with 
the vagus and slightly adherent to it at a 
point where the sensory fibers to the Jerynx 
are. A chronic irritation of this section of the 
nerve by the inflammatory sinus tract pro- 
duced a cough which was stopped after opera- 
tion. The tract was not injected prior to 
operaticn to demonstrate the possibility of a 
pharyngeal opening, and investigation at 
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Fig. 2. Embryo of mole showing relation of nerves and 
etches, the site of the precervical sinus, and the path of a 
complete branchial fistula (-----) with the break through the 
mesoderm into the pharynx (——-—). (Schematic cross- 
section, after Rabl; drawn by Dr. J. Alonzo.) 


operation failed to disclose such an opening. 
There was a Jack of recurrence. These facts 
would seem to eliminate the possibility of a 
cough produced by intermittent discharge 
into the pharynx. 

The clinical symptoms, the findings at 
operation, and the end-result in this case 
emphasize the importance of a correct under- 
standing of the relation of branchial fistula to 
irritation of the vagus. Such an understand- 
ing necessitates a knowledge of the embryol- 
ogy of the branchial arches and their nerves. 
The conclusions of Sutton and also of Cusset, 
wo have investigated this subject, is that 
there are, in the embryo of the lower animals, 
five branchial arches separated by five clefts 
and that if any of the lower clefts is not 
obliterated by the growth of the corresponding 
arch, an abnormality, such as a branchial 
fistula, will result. These observers have 
assumed that the situation in the human 
embryo is analogous. Whether or not this 
assumption is correct, two conditions in the 
anato: ry of branchial fistula cannot be ex- 
plainea under this theory. Clinical observa- 
tions have shown, first, that the external open- 
ing of the fistula occurs in several different 
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positions with respect to the midline of the 
neck; and second, that the internal opening in 
complete fistula always occurs in the supra- 
tonsillar fossa, as brought out by v. Kosta- 
necki and v. Milecki in an exhaustive investi- 
gation of 125 cases in the literature. 

Rabl’s explanation of the embryological 
structure is more satisfactory. He pointed 
out that in the early embryo there are four 
branchial bars numbered from above down. 
“ach is a protrusion with an ectodermal fur- 
row above and below. These furrows do not 
normally communicate with the entodermal 
furrow, which springs from the pharynx. The 
subsequent development of the mesoderm in 
the pouches and its circular segmentation 
produce the branchial arches. The two sides 
of the first, or mandibular arch, meet to form 
the mandible. The second, or hyoid arch, 
grows downward and in front, rapidly, invad- 
ing the entire future cervical region. A recess, 
known as the precervical sinus, which de- 
velops from the overgrowth of the second 
branchial arch, accompanied by the atrophy 
and posterior displacement of the two arches 
below, is normally obliterated. The potential 
space which occurs from the apposition of 
ectoderm against ectoderm is obliterated by a 
disintegration of its cells. The furrow beneath 
the second branchial arch, which is very deep 
at its posterior end, persists longer than the 
other transitory conditions. The future site 
of the tonsil is at the internal invagination of 
the entoderm and is on the same level as the 
second furrow. Normally, in a mammal, there 
is no such final communication at: this point 
between ectoderm and entoderm as exists in 
the fish, where such communication produces 
the gill cleft. The third and fourth furrows 
gradually become stretched out and flattened, 
the third becoming the thymus. The fourth is 
separated from the entoderm by a very thick 
layer of mesoderm, and a break into the pre- 
cervical sinus at this point is hardly probable. 
It is accordingly evident that the level of the 
second furrow is the logical point at which a 
fistula may enter into the pharynx. 

All the following types of branchial abnor- 
malities become readily understandable: 

1. The external opening may be high or 
low in the neck depending on the downward 


extent of the growth of the second branchial 
arch (hyoid arch). In no case would it be 
above the structures derived from the hyoid 
arch or below the sternoclavicular junction. 
The invagination or evagination of the arch 
determines the external opening with respect 
to the midline. 

2. The blind end of an incomplete external 
fistula is a continuation of the vestigial re- 
mains of the ectoderm of the precervical sinus. 

3. If the second arch obliterates the pre- 
cervical sinus, but the second furrow persists 
and communicates with the pharyngeal en- 
toderm, an incomplete internal fistula results. 

4. A cessation of complete downward 
growth of the second arch, accompanied by a 
break through the mesoderm at the level of 
the second furrow, will produce a complete 
branchial fistula. 

5. If both internal and external openings 
are lacking and the precervical sinus has not 
been completely obliterated, a branchial cyst 
will result, which, because of its epithelial 
structure, may give rise to a branchial der- 
moid or carcinoma. 

Figure 2 illustrates how an irregular de- 
velopment of the second arch results in a con- 
tinuance of the precervical sinus which is nor- 
mally obliterated. This produces various 
abnormalities, ranging from fistule and cysts 
to monstrosities. 

The relation of the various nerves to the 
arches must now be considered (see Fig. 3, an 
8.7 millimeter embryo of a cow). The facial 
nerve is distributed along the inferior border 
of the first arch and the superior border of the 
second. The glossopharyngeal nerve courses 
along the inferior border of the second and the 
superior border of the third arches (Huxley). 
The superior laryngeal branch of the vagus 
supplies the fourth arch, and the vagus itself 
passes behind this arch to descend into the 
thorax (Quénu). 

By reason of their location, these nerves, 
especially the ninth and tenth, may be 
affected by irritation from inflammatory 
changes in the tract, undue pressure from re- 
tained secretion, or sudden pressure produced 
by an instrument. It is also possible that these 
nerves might send aberrant branches to the 
wall of the tract. Thus, Tourneux speaks of 
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Fig. 3. Lateral view of an 8.7 millimeter embryo of cow with deep superimposed 
cross section of the blood vessels and nerves under discussion. (From Froriep, drawn 


by Dr. J. Alonzo.) 


the muscular fibers of a fistulous tract being 
rich in nerve filaments of the glossopharyn- 
geal. Watson, in dissecting a cadaver, found 
a complete branchial fistula which intervened 
between the stylopharyngeus muscle and 
glossopharyngeal nerve, which normally are 
in close apposition. As it passed behind the 
fistula, the glossopharyngeal gave off several 
small nerve twigs to its walls. In connection 
with this, it should be noted that most exter- 
nal fistulous openings are along the anterior 
border of the sternomastoid just above the 
sternoclavicular junction, and as a result con- 
tact with the vagus is probable. 

The effect of such contact can be appre- 
ciated only by a knowledge of the anatomy 
and physiology of the vagus. In the neck it 
gives off the superior cardiac branches which 
arise somewhere between the superior and in- 
ferior laryngeal nerves. The inferior cardiac 
branches arise near the origin of the inferior 
laryngeal and some of these branches may 
spring from it. Both superior and inferior 


cardiac branches pass toward the heart and 
unite with the cardiac branches from the 
sympathetic chain to form the cardiac plexus. 
The last lies on the arch and the ascending 
part of the aorta, and the inhibitory fibers to 
the heart have their origin in it. The supe- 
rior laryngeal nerve sends sensory fibers to the 
mucous membrane of the larynx. The vagus 
itself distributes to the lungs two kinds of 
sensory fibers, inspiratory and expiratory, 
which act normally on the respiratory center. 
Gastric motility and motility of the small 
intestine and part of the large intestine are 
partly governed by vagal action. The pan- 
creas and gastric glands receive secretory 
fibers from it. 

The intimate anatomical relationship that a 
branchial fistula may assume with respect to 
the vagus might, therefore, cause different 
degrees of irritation. This might further be 
enhanced by such factors as inflammation, 
overdistention of the tract with secretion, in- 
strumentation, or manipulation. And the 
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selective vagal fibers which are affected would 
produce symptoms such as cough, hoarseness, 
acceleration of the pulse, extrasystoles, 
alteration of cardiac force, or gastro-intestinal 
symptoms. 

Interesting observations are recorded in the 
literature of branchial fistula in which some 
symptoms are clearly those of vagus nerve 
irritation. Dzondi attributed hoarseness and 
cough in one of his cases to a communication 
of the tract with the trachea. We know now 
that this communication does not occur, for 
the respiratory bud comes off below the 
branchial apparatus. Heusinger gives a vivid 
description of the symptoms in the following 
case: The patient, a girl of 7, had a tract 
opening at the anterior border of the sterno- 
mastoid. The introduction of a probe for a 
short distance produced a hacking cough. A 
thick moustache hair, 8 centimeters long, when 
inserted into the tract, promptly caused a 
short cough and hoarseness, and prevented 
the child from speaking loudly. These symp- 
toms disappeared immediately on withdrawal 
of the hair. Heusinger assumed that the hair 
had gone into the pharynx. But that would 
not produce hoarseness. All the above symp- 
toms can be satisfactorily explained by irrita- 
tion of the fibers of the superior laryngeal. In 
another of Heusinger’s cases he injected sugar 
solution into the tract, and attributed the re- 
sultant short cough to an inner opening. 
Fevrier, in the case of an adult male, made 
some interesting observations. By probing 
the branchial fistula or by pinching the tract 
with the fingers, he caused pallor, sweating, 
and an intermittent pulse. As the tract was 
manipulated, an unproductive cough of vary- 
ing severity resulted. The gentlest kind of 
probing, although painless, also produced a 
cough which was accompanied by faintness. 
An injection of a quinine solution failed to 
show an internal opening. The pain in the 
ear in this case was probably caused by re- 
ferred pain along the auricular sensory branch 
of the vagus, which supplies the external 
auditory canal. Dorion states that if the tract 
is explored or fluid injected into it, there may 
be cough, tickling in the throat, hoarseness, 
aphonia, or fainting. ‘These phenomena dis- 
appear when manipulation is stopped. He 
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attributes these symptoms to involvement 
of the glossopharyngeal. It would seem, how- 
ever, that they are more satisfactorily ex- 
plained by irritation of the vagus or one of its 
branches in the neck. On probing the tract in 
the fourth case that he reports, nausea and 
cough were produced. The opening was at 
the anterior border of the sternomastoid a 
little below the hyoid. According to Cusset, 
the probing of a fistula may give respiratory 
reflexes, such as cough, hoarseness, and op- 
pression. His statement that these phenom- 
ena occur only when the “external opening 
corresponds to the fourth branchial cleft” 
show his firm belief in the cleft theory of the 
origin of branchial fistula. 

Of course, cough may be produced in com- 
plete fistula by a discharge into the pharynx 
or by the successful probing of the tract. 
Lilienthal, Whitacre, Whiteford, and Vance 
report this, and in the presence of a tangible 
etiological factor it would be hazardous to 
ascribe the symptom to vagus irritation. 
However, such irritation may have _ been 
present. 

CONCLUSIONS 

1. Embryological facts show that the 
branchial arches come into relation with the 
facial and glossopharyngeal nerves, and with 
the vagus and its superior laryngeal branch. 
The vagus is so situated that it is most likely 
to come in contact with a branchial fistula. 
Symptoms may also be produced by an inde- 
pendent nerve supply which the tract wall 
may receive from the nerve. 

2. Probing or pinching a tract, or injecting 
a diagnostic fluid into it, have produced irri- 
tative vagal symptoms, cough, palpitation, 
intermittent pulse, hoarseness, pallor, and 
sweating. Referred pain may occur along 
sensory fibers. 

3. The case herewith reported, a five-year- 
old boy with a branchial fistula, gave a history 
of an unproductive cough for 2 years, unsuc- 
cessfully treated by a tonsillectomy and 
medical measures. At operation the inflam- 
matory, incomplete, external fistulous tract 
was found adherent to the vagus nerve, and 
after its excision the cough stopped promptly 
and did not return in a two and a half year 
follow-up. 
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THE EFFECT OF VARIATION OF HYDROGEN-ION CONCENTRATION 
ON THE MOTILITY OF HUMAN SPERMATOZOA! 


By MAURICE MUSCHAT, M.D., PHILADELPHIA 


J. William White Fellow in Urology, University of Pennsylvania 


the study so far as possible of the physio- 

logical mechanisms involved in impreg- 
nation. It has long been believed that hyper- 
_ acidity of the vaginal secretion is detrimental 
to the motility of the spermatozoa, the reac- 
tion of the normal habitat and suspending 
medium of the latter being slightly alkaline. 
A successful modification of hyperacid vaginal 
secretion to one approaching neutrality or to 
alkalinity has at times been followed by suc- 
cessful impregnation and this fact has sup- 
ported the hypothesis given above. Accurate 
studies of the effect of hydrogen-ion concen- 
tration on motility of human spermatozoa, 
however, are not available. 

The studies of Loeb, Lillie, and others upon 
the influence of hydrogen-ion concentration 
on motility and fertilizing power of the sperm 
of marine forms has been reviewed by Lillie 
and Just (4, 1924). 

Gray (3, 1915), studying the fertilizing 
power of the spermatozoa of the male luidia, 
noticed that the eggs did not become fertilized 
as usual in sea-water. The addition of a few 
drops of a decinormal solution of sodium 
hydroxide ({4;NaOH)? to the suspension of 
these motionless spermatozoa in sea-water 
caused immediately an active movement, and 
when such “activated” spermatozoa were 
added to eggs from the same female every egg 
was quickly fertilized and a large number of 
healthy larvz were obtained. The same phe- 
nomenon has been observed by Gray on the 
male asterias glacialis, echinoid, and on 
arbacia, and by Lillie on nereis. 

Gray’s observation shows furthermore that 
spermatozoa from the male arbacia, having 
been made immotile and inactive by rendering 
the medium acid with a decinormal solution of 
hydrochloric acid (#;HCl), regained their 
motility and fertilizing power when the me- 
dium was alkalinized with a decinormal solu- 


"Tine problem of sterile marriage justifies 


N =decinormal solution. 


tion of sodium hydroxide ({;NaOH). It is 
evident from this work that the spermatozoa 
are very susceptible to the slightest change of 
the reaction of the medium toward the acidity, 
while certain degrees of alkalinization secure 
an active motility and complete fertilizing 
power. High alkalinity again inhibits the life 
of the spermatozoa. 

Our method has been to study the number 
of motile spermatozoa and the degree of motil- 
ity when a drop of freshly obtained human 
semen was added to four drops of a buffer 
solution of known hydrogen-ion concentra- 
tion. The mixture was immediately placed as 
a hanging drop under the microscope. The 
observations were completed within 4 to 5 
hours from the time of obtaining the 
semen. 

The preparations in different buffer solu- 
tions from any given semen contained roughly 
comparable numbers of spermatozoa. How- 
ever, depending upon the hydrogen-ion con- 
centration there was an obvious difference in 
the number of actively motile spermatozoa in 
the field. The differences are indicated in the 
tables. Furthermore, in any field the sperma- 
tozoa exhibited different degrees of activity; 
some were immotile, some were vibrating 
feebly with little or no change in location, and 
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1From the John Herr Musser Department of Research Medicine and the Department of Urology, University of Pennsylvania. 
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TABLE I.—M CITRATE MIXTURE 
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Number of motile spermatozoa in field Time to cross field in seconds 
H of 
uffer > 
Fields P Spermat. : 
oumaed Max. Min. Aver. pnt Max. Min. Aver. 
Case 1 4 } No motion 
6.0 3 I I I 3 97 59 78 
Case 2 4.0 . 
$.0 } No motion 
6.0 3 2 I I.5 3 56 39 47 
Case 3 4.0 
5.0 { No motion 
6.0 } 
Case 4 Pe } No motion 
6.0 3 2 I 1.5 3 112 80 096 
Case 5 4.0 } ° 
5.0 f No motion 
6.0 
Average 4.0 
5.0 
6.0 1.5 I 1.2 96 47 71.5 
TABLE u.—éM PHOSPHATE MIXTURE 
Number of motile spermatozoa in field Time to cross field in seconds 
eg sae ate . “7 in ces eee 
er -" ~ 
Fields . Spermat. : 
counted Max. Min. Aver. counted Max. Min. Aver. 
Case 1 5.9 3 I I I 3 87 68 77 
6.9 5 3 I 2 5 37 ar 29 
7-9 4 6 4 5 5 12 8 10 
Case 2 5.9 No motion 
6.9 4 3 1 2 32 18 25 
7-9 3 6 2 4 5 12 5 5 
Case 3 5.9 3 2 I 1.5 4 88 67 17 
6.9 4 2 I 1.5 5 gr 24 27 
7.9 4 5 2 3-5 4 8 5 6.5 
Case 4 5.9 3 I I I 4 89 59 74 
6.9 4 4 2 3 4 42 18 30 
7-9 4 4 5 5 10 5 7.5 
Case 5 5.9 No motion 
6.9 4 3 I a 5 47 ar 34 
7.9 4 8 3 5-5 5 15 5 10 
Average 5.9 1.5 I 1.2 77 74 75-5 
6.9 3 1.5 2.2 34 25 29.5 
7-9 5.5 3-5 4:5 10 6.5 8.2 
































some were actively traversing the field. The 
rate at which those actively traversing the 
field progressed was conspicuously different 
in buffer solutions of different hydrogen-ion 
concentration values. With a stop watch the 
time required to cross the field for a number of 
these actively progressing spermatozoa in 
each preparation was determined and is shown 
in the tables. The observations were made 
with a No. 1 ocular and 4 millimeter objective 
(B. and L.). 


The buffer solutions used were prepared 
according to the directions given by Clark (2). 
We used the following Soerensen buffers: 
4s) citrate (pH=4.0 to 6.7); 1 phosphate 
(pH=5.2 to 7.9); and {% glycocoll (pH =8.6 
to 12.3), the glycocoll solutions being pre- 
pared with Pfannenstiehl’s glycin. In addition 
we used the Walpole -§ acetate buffers 
(pH =4.0 to 5.6) and the Clark and Lubs 4 


1 4 indicates a tenth gram-molecular solution, etc. 
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TABLE 11.—™ PHOSPHATE MIXTURE 
| Number of motile spermatozoa in field Time to cross field in seconds 
| pHof |- - ————————— | YT ee i 
Puffer olde me 
a. Max. Min. Aver. pcmcia 9 Max. Min. Aver. 
Case 1 5.9 2 I I I I 150 150 
6.9 4 6 3 4-5 5 88 53 7° 
7-9 4 2 I 1.5 4 25 10 17 
Case 2 5.9 No motion 
6.9 4 3 I 2 5 72 34 53 
ar aoa Buk " 4 4 I 2.5 5 10 5 7-5 
Case 3 5.9 4 2 I cu 3 120 90 105 
6.9 4 3 2 2.5 4 76 32 54 
7.9 4 3 I 2 5 8 4 6 
Case 4 5.9 No motion 
6.9 1 3 I 2 4 73 63 
_ 7-9 4 5 3 4 4 33 18 25.5 
Case 5 5.9 3 I I I 3 18 75 90.5 
6.9 5 3 I 2 4 63 40 51.5 
aaa = ce 7.9 aes 4 5 3 4 5 12 5 
Average 5.9 1.5 I 1.2 150 96.5 123 
6.9 4-5 2 3.2 7° 51.5 60.7 
7-9 4 1.5 2.7 25.5 6 15-7 
TABLE IV.—M GLYCOCOLL MIXTURE 
Number of motile spermatozoa in field Time to cross field in seconds 
ne — wim: imam - - - . 
puffer " ; 
Fields . Spermat. : 
Pato Max. Min. Aver. pe Max. Min. Aver. 
Case 1 8.6 4 12 6 9 5 3 <_ : 6 tial 
9.6 3 10 5 7.5 6 6 3 4.5 
10.3 4 5 I 3 5 32 8 20 
11.3 4. I I I 3 33 35 44 
12.3 No motion 
Case 2 8.6 5 4 2 5 7 4 5-5 
9.6 4 8 4 6 5 10 iS 7-5 
10.3 4 3 I 2 5 33 18 25.5 
11.3 3 I I I 4 Bo 49 64 
12.3 No motion 
Case 3 8.6 4 5 3 2 5 8 5 0.5 
9.6 4 6 ae 4 5 10 5 7.§ 
10.3 4 I I I 4 31 12 21.5 
22.8 No motion 
12.3 No motion 
Case 4 8.6 3 4 6 5 6 5 5-5 
9.6 4 6 2 4 5 12 5 8.5 
10.3 5 I I I 5 32 19 21.5 
11.3 3 I I I 3 114 83 98 
12.3 No motion 
Case 5 8.6 4 5 2 3.5 7 II 5 8 
9.6 4 5 2 3.5 5 8 5 6.5 
10.3 4 2 I 1.5 4 56 18 37 
II.3 No motion 
12.3 No motion 
Average 8.6 9 2 5.5 8 5.5 6.7 
9.6 7-5 3-5 5.5 8.5 4-5 6.5 
10.3 3 I 2 37 20 28.5 
zz.3 I I I 93 44 71.0 
12.3 
C1 A aw ° ° 
phthalate buffers (pH=4.0 to 6.0) and % ployed. The hydrogen-ion concentrations of 
phosphate buffers (pH=5.8 to 8.0). Buffer the buffer solutions were checked by elec- 
solutions containing borate appeared to exert trometric determinations. 
a specific inhibiting action on the motility of The results of these experiments are shown 
the spermatozoa and were therefore not em- in Tables I to IV and are summarized in 
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TABLE V.—SUMMARY 

































































































































































5.9 6.9 7.9 8.6 9.6 10.3 11.3 
pH 

No. | Time | No. | Time | No. | Time | No. | Time | No. | Time | No. | Time | No. | Time 

Citrate = = =——<“C—~Sst~C<~YSiS ong | eas i= - 
APieghtce Welt “g.0 | 988 2.2 290.5 5 8.2 Be wa Se ee ee “et fe oe 
% Phosphate “x.2|x23 | 3.2 |60.7| 2.7/5.7) | | | | | | | 
“Glycocoll — K oe ~ 1 | 5.5 | 67 | 5.5 | 65 | 2.0 | 28.5| 1.0 | 71.0 
“Average ec 2 P 1.2 go 2.7 45.1 3.0 , 8 $3.5. 6.7 5.5 “6.5 1 re 28.5 'e > 71.0 
TABLE VI fore inhibits motility but does not destroy 
i al lade the capacity for active motility when proper 

Buffer pH=4.0 Before dies ea hydrogen-ion concentration is restored. 

wos eon eee The extreme susceptibility of human sper- 
Vactate-+(|).~.~+|s' | av_-—s Matozoa to change in reaction of the surround- 
# Phthalate ; Immotile ‘ 15) ing medium must be considered of great im- 


M, Citrate 4 7 


Table V and in the graph. Below a hydrogen- 
ion concentration of 6.0 no motion was ob- 
served in the spermatozoa. As we progressed 
toward more alkaline solutions the number of 
motile spermatozoa and the speed of the most 
actively motile ones in each preparation in- 
creased to a maximum at hydrogen-ion con- 
centration values from 8.5 to 9.5. With still 
more alkaline solutions the motility again 
diminished. 

It has already been noted that Gray was 
able by alkalinization to restore motility to 
certain marine spermatozoa which had been 
rendered immotile by acid. To test the pos- 
sibility of this with human spermatozoa we 
mixed semen with ™ acetate, -% phthalate, 
and +4 citrate buffer solutions of a hydrogen- 
ion concentration of 4.0, using one part of 
semen to four of buffer solution. In all of 
these the motility was checked. After stand- 
ing a half hour the suspensions were titrated 
with decinormal solution of sodium hy- 
droxide ({¢NaOH) until just alkaline to 
phenolphthalein and the preparation ex- 
amined under the microscope. Table VI 
shows that motility was restored to almost 
maximal degree. Acidity of hydrogen-ion 
concentration =4.0 for one-half hour there- 


portance, and even a weakly alkaline medium 
(pH 7.5) does not permit the spermatozoa to 
develop their full activity. 

In the normal human female the vaginal 
secretion is acid and the uterine, weakly 
alkaline (Braus, 1). The slightest change in 
the reaction of the uterus toward the acid 
side, due to disease, might be a cause of 
sterility. 

CONCLUSIONS 

1. The influence of the hydrogen-ion con- 
centration on the motility of the human 
spermatozoa has been studied. 

2. The optimum lies between the hydrogen- 
ion concentration values of 8.5 and 9.5. 

3. Change toward acidity causes inhibi- 
tion of motility, no motility occurring below 
hydrogen-ion concentration =6.0. Reactions 
higher than hydrogen-ion concentration = 10.0 
also cause inhibition of motility. 

4. Spermatozoa made inactive by render- 
ing the medium acid (pH=4.0) regain their 
motility after realkalinization. 
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A CLINICAL AND PATHOLOGIC STUDY OF CHOLECYSTITIS 
AND CHOLELITHIASIS' 


By STANLEY H. MENTZER, M.D., RocHEsTer, MINNESOTA 
Fellow in Surgery, The Mayo Foundation 


INCIDENCE OF GALL-BLADDER DISEASE 
AMONG NECROPSY CASES 

MONG 612 specimens examined post- 
A mortem, 377, 62 per cent, showed 
é' grossly visible diseases of the gall 
bladder. If young persons are omitted, this 
would indicate that 66 per cent of all those 
more than 21 years of age who come to nec- 
ropsy have gall-bladder disease. No higher 
incidence of gall-bladder disease discovered at 
necropsy appears in the literature, prob- 
ably because a relatively high percentage of 
patients with gall-bladder disease register 
at the Mayo Clinic. Among 49,659 new 
patients registering at the clinic during 1922, 
2,475, 5 per cent, complained of gall-bladder 
disease, and 1,075 operations were performed 

for gall-bladder disease during that year. 
Hoffman, statistician for the Prudential 
Life Insurance Company, computed that 
2,887 persons, in a total of 85,147,822, died 
‘ from gall-bladder disease in 1919, that’ is, 
33 out of every 1,000,000 of the population. 
Riedel reported that only 5 per cent of 2,000,- 
ooo persons had gall-bladder disease. Lichty 
found that 40 per cent of 1,500 patients with 


gastro-intestinal complaints had disease of: 


the gall bladder or appendix. 

In this series of consecutive deaths at 
the Mayo Clinic, however, less than 8 per 
cent (49) were due primarily to gall-bladder 
disease. Forty-six of the patients had had 
operations; 35 of these had had stones. The 
three patients without operations did not have 
stones. 

The majority of persons more than 30 
years of age showed some disease of the gall 
bladder. The youngest patient was a girl of 
13 who had grossly visible lipoid in the wall 
of the gall bladder (Table I). 


MINOR GROSS LESIONS 


In this series of necropsy examinations at 
the Mayo Clinic there were no instances of 


ase, that of a man aged 38. Meckel, in 1912, 

stated that-congenttal absence of the gall 
bladder was not so rare. Gay, in 1922, col- 
lected a total of 22 cases. None has been 
reported since. In this series there were no 
instances of congenital absence, atresia, or 
reduplication of the bile ducts, but numerous 
instances of each are reported in the literature. 
The incidence of minor gross lesions was 8 per 
cent (Table IT). 

Among 727 patients operated on for gall- 
bladder disease, Blalock found 0.2 per cent 
with diverticula of the gall bladder. 

Among 235 macroscopically ‘‘negative”’ 
gall bladders, there were 86 with microscopic 
evidence of inflammatory change, indicated 
by polyps. In 34 of these there were abnor- 
mal numbers of polymorphonuclear cells in 
the gall-bladder wall; inflammatory changes 
were of grades 2 and 3 especially. Adding 
this group to the list of gall bladders with 
gross disease gives a total of 463 diseased gall 
bladders (75.65 per cent of the total necropsy 
series). 


congenital absence of th at 
FD a ae papery 


LIPOID CHANGES 


Metabolic disturbances in the lipoid me- 
chanism of the gall-bladder wall occur in 
about 38 per cent of the adult population. 

TableIII shows that “cholesterosis” occurred 
alone in 21 per cent of the cases, and papillo- 
matosis alone in 11 per cent. Papillomatous 
lesions were superimposed on an additional 
5.6 per cent of “‘cholesterosis” cases. And 
“cholesterosis”’ occurred in association with 
gall stones in 2.4 per cent of cases. So that 
approximately 40 per cent of the necropsy 
series showed visible lipoid (“cholesterosis’’) 
in the gall-bladder wall. 

Among 37 gall bladders removed at opera- 
tion, 13 showed “‘cholesterosis” alone, 18 in 
association with gall stones, 4 with papillom- 


1Abridgment of thesis submitted to the Faculty of the Graduate School of the University of Minnesota in partial fulfillment of the requirements 
for the degree of Master of Science in Surgery, May, 1925. 
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TABLE I.—LESIONS OF THE GALL BLADDER FOUND AT NECROPSY 
Age, years 
Total Per cent 
15 | 20] 25 | 30] 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 

Specimens examined 65 | 5 16 | 29 | 30 | 48 | 58 | 54 | 74 | 81 | 66 | 43 | 30/ 1 5 612 
Grossly normal 62 | 4 | 10| 10 8 | 15 | 19 | 20 | 21 | 28 | 16 | 14 7 I 235 38.30 
Grossly minor | I I 3 4 5 9 6 5 3 3 2 I I 44 7.18 
“Cholesterosis’ I 3 7115 | 14115 | 13117] 13 | 10 6 7 I 131 21.40 
Papillomatosis I 6 4 8 4 5 | 12 | 10 4 5 5 I 65 10.62 
Stones r/ 3} 7] 6] 9] 9| 18] 23 | 20] 16] 9 2 123 20.09 
Carcinoma I 2 I I 4 4 I 14 2.28 
Total abnormal specimens I I 6 | 10] 31 | 33 | 39 | 34/1 53 | 53 | 50 | 20 | 23 : I rE a Toe 
Per cent 1.5 |20.0/25.0/65.5/79.4|68.7|67.0/62.9 71.6)65.4)75.7 67.4 76.6)100. 80.0 <e7 








ata and stones, and two with papillomatosis 
and stones. 

It is evident that “cholesterosis” of the 
gall bladder is a disease of the adult, the 
greatest percentage occurring at the age of 35, 
although a surprisingly high percentage oc- 
curs in younger persons (Table III). In one 
instance it was present in a girl of 13, and in 
2 other patients under 20. ‘“Cholesterosis”’ 
without any other gross lesion was seen in 131 
of 612 adult subjects, 21 per cent. 

MacCarty (33), in 1919, reported that 18 
per cent of 5,000 surgically removed gall 
bladders showed this cholesterin deposit, and 
C. H. Mayo (39), in 1921, reported 39 per cent 
of 1,254 operative gall bladders with this 
lesion. 

The papillomatous gall bladder is essentially 
a condition of “cholesterosis,’’ but the picture 
is somewhat different, in that the cholesterin 
lipoid is piled up in localized polypoid areas, 
and for this reason deserves a separate clas- 
sification. In this series there were 65 instances 
of papillomatosis of the gall-bladder wall; in 
six instances diffuse “‘cholesterosis”’ was also 
present, so that 196 patients had gross 
evidence of disturbed lipoid mechanism alone 
in the gall-bladder wall, 31 per cent. 


TABLE II.— MINOR GROSS LESIONS OF THE 
GALL BLADDER FOUND AT NECROPSY 


Cases 

Adhesions to colon (with fistula 2)............ccseececeeeveeees 7 
Adhesions to duodenum (with fistula 2)... .......cececeseeeeeee 9 
Adhesions to other organs (with fistula 4 to abdominal wall)...... 10 
cian cnccset sees sd eeiwervenoveeeeasade 22 
Diverticula without stones... .. . a atte : i Ir 
Single non-cholesterin polyp. . . Saves aunonaleys 1 
asin cosh eennays 790% j Say Soe sitet aias Oe 
Acute congestion............ : jeawaes ; 7 
Bsa Siiesa ney reaxe 69° 


r cent) occurred independent of other pathologic 


*Forty-four (7.7 or 
adder. 


changes in the gal 


In 1915, C. H. Mayo (38) reported 107 of 
2,538, 4.2 per cent, surgically removed gall 
bladders with this lesion, and MacCarty (33), 
in 1919, reported 4 per cent of 5,000 surgically 
removed gall bladders. 























TABLE III.—— LIPOID CHANGES FOUND IN THE 
GALL BLADDER AT NECROPSY 
. “Choles- : 
Cases Age, so oD Papillo- Per 
examined ears terosis, matosi Total : 
y alone oa cent 
63 15 | 
5 20 I I 20.0 
16 25 3 I 4 25.0 
29 30 7 6 13 44.8 
39 35 15 4 19 48.7 
48 4° 14 8 22 45.8 
58 45 15 4 | 19 32.7 
54 50 13 5 | 18 33-3 
74 55 17 12 29 39.1 
81 60 14 10 | 24 29.6 
66 65 19 4 23 34.8 
43 7° 6 5 I 25.5 
30 75 7 5 | 12 40.0 
I 80 I | I | not 
| counted 
5 85 | I I 20.0 
612 131 65 | 4197 | 31.3 
(21.4 per | (10.6 per | per cent 
cent) | cent) | | 
TABLE IV.— LIPOID CHANGES 
Micro- 
scopic “Choles- Papillo- 
lipoid terosis”’ matosis 
OS ae 51 19 
NS eee pdicdedeane cares 43 15 
ke Pes ae nie 5 7 


The microscopic picture of lipoid as seen in 
‘‘cholesterosis” of the gall bladder has been 
fully described by MacCarty and McGrath 
(34), Corkery (10, 11), Boyd (8), Aschoff (4), 
Aschoff and Bacmeister (5), Stewart (60), and 
others. The picture in this series does not 
differ materially (Table IV), except that early 
cytolytic changes occur in the postmortem 
specimen. These changes were fully discussed 





| 
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previously (44). In 46 of 477 cases in which 
both Sudan III and Lorrain-Smith’s Nile 
blue sulphate stains were used, lipoid was 
visible microscopically whereas it was not 
macroscopically. Boyd (9), in an analysis of 
100 gall bladders surgically removed, found 
10 with grossly visible fat, and 52 with micro- 
scopic lipoid. 

It was previously suggested that ‘“‘choles- 
terosis” of the gall bladder is but a single and 
localized instance of metabolic fat disturbance 
occurring throughout the rest of the body 
(42, 43). It is a well established fact that 
pregnancy and obesity are often precursors of 
disease of the gall bladder. In these two con- 
ditions there is a manifest derangement in the 
fat balance in the body. That “‘cholesterosis”’ 
is the principal gall-bladder disease occurring 
with obesity and pregnancy has not been sug- 
gested by other authors. 

Among 110 women who had been pregnant 
and had gall-bladder disease, 64 per cent 
showed ‘‘cholesterosis” of the gall bladder, 
and the total percentage of gall-bladder 
lesions in parturient women is 82. Of 34 
patients weighing over 210 pounds and having 
gall-bladder disease, 70 per cent showed 
“‘cholesterosis.”’ 

In a study of microscopic fat in the liver, 
41 per cent of the livers not associated with 
“‘cholesterosis”’ of the gall bladder revealed 
lipoid, whereas 48 per cent of those associated 
with ‘‘cholesterosis’” of the gall bladder 
revealed it. This meager difference seems of 
little significance, but the much severer grade 
of replacement of fat in the latter group is of 
considerable moment. 

That “cholesterosis” of the gall bladder 
is essentially a non-inflammatory lesion is 
fairly well recognized (Table V). Indeed I 
have produced the microscopic picture of 
this condition experimentally in the dog in 
the absence of inflammatory changes (42). 
Surgeons the world over have noted the very 
thin wall of the “strawberry” gall bladder; 
indeed, this wall is often so thin that the 
cholesterin markings may be seen through 
the serosa. 

Furthermore, the periductal leucocytic infil- 
tration in the liver in cases of “ cholesterosis”’ 
and papillomatosis is far less than in those of 


any other gall-bladder lesion, and less, even, 
than the percentage involvement in the 
“negative” gall-bladder group, as is shown 
later. 


TABLE V.—— INFLAMMATORY CHANGES IN THE 
WALL OF THE GALL BLADDER 


Gross-| Grossly visible lipoid in 


























ly neg- wall of gall bladder 
— Gall 
ga Papil- |‘‘Chol-| Total | stones 
blad- pa loma- | ester-| per 
er tosis | osis’”’ | cent 
Leucocytes, grade 1(alone)| 29 30.5 17 33 31.9 
Leucocytes, grade 2(alone) 6 6.3 5 12 10.8 
Lymphocytes, grade 1 
(alone) 49 51.5 21 34 35.0 
Lymphocytes, grade 2 
(alone) 17 17.9 5 6 7.0 11 
Lymphocytes, grade 3 
(alone) I 0.6 1 
Lymphocytes and poly 
morphonuclears, grade 1 8 8.3 5 12 10.8 13 
Lymphocytes and _poly- 
morphonuclears, grade 2| 13 13.6 12 19 19.8 20 
Lymphocytes and _poly- 
morphonuclears, grade 3 
or 4 13 13.6 5 14 12.1 23 








This relationship is likewise evident in the 
comparison tables of inflammatory changes 
in the appendix, in cases of gall stones and of 
“cholesterosis.”’ 


GALL STONES 


Gall stones were found in 123 of the 612 
postmortem specimens, 20 per cent. 

None, however, was seen in persons under 
21 years, thus raising the percentage figure to 
more than 21 per cent of the adults. Also, 
there were gall stones in 11 cases of malignant 
disease involving the gall bladder. Table 
VI gives the incidence of gall stones as 
recorded by various authors and in different 
countries. 

In the Copenhagen series from 4.95 to 19 
per cent of males were afflicted with gall 
stones, and from 11.27 to 31 per cent of 
females. In the Johns Hopkins series of gall- 
stone cases 28 per cent of the patients were 
males and 72 per cent females. Eusterman 
(17) reported that 76 per cent of 9,115 gall- 
stone cases were in females. Miyake reported 
that only 3 per cent of Japanese women have 
stones. Alvarez, Meyer, Rusk, Taylor, and 
Easton report that of 60 cases of gall-bladder 
disease, 33 per cent had stones; 19 were in 
men and 41 in women. In my series the sexes 
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were almost equally divided (62 males, 61 
females), but the percentage figures for the 
total number of males and females gave the 
female proportion a greater incidence of 
stones, 16.75 per cent males and 28.18 per 


TABLE VI.—INCIDENCE OF CASES OF GALL 














STONES 
Cases 
Author and locality exam- | Per cent Found at 
ined 

Mitchell, Norway 2.0 Necropsy 
Mitchell, Chicago 1,600 3.1 Necropsy 
Mayo, W. J. Men 4.0 

Women 8.0 
Peters, Kiel 5.0 Necropsy 
Rother, Munich 6.0 Necropsy 
Fielder, Pate 7.0 Necropsy 
Mayo, C , Mayo Clinic 1232 7.1 Pelvic operation 
Schoth, cite 7.2 Necropsy 
Mitchel a and 

Erlan 19,974 7.8 Necropsy 

Mosher, Thee Hopkins 7.85 Necropsy 
Bavaria 7+ Necropsy 
Alvarez, California 5 to 12 Necropsy 
Singer, Germany 10.0 Necropsy 
Mitchell, Basel 16,025 10.7 Necropsy 
Peterson 542 11.8 Laparotomy 
Rovsing, Copenhagen 7,447 8 to 25 Necropsy 
Roth, Basel 10.9 Necropsy 
Franks, Vienna 10.0 Necropsy 
Schroeder, Strassburg 12.0 Necropsy 
Mitchell, Sweden 6.6 Necropsy 
Naunyn, Germany Men 4-4 Necropsy 

Women 20.6 
Hektoen and Riesman About 25 | Necropsy 
Mentzer, Mayo Clinic, 1924 623 Men 16.7 Necropsy 

Women 28.1 





TABLE VII.—- INCIDENCE OF CASES OF GALL 
STONES BY HEMIDECADES 








Age, years 25 30 35 4° 45 5° 55 
Cases with stones I 3 7 6 10 9 19 
Total cases 19 30 41 48 59 59 78 
Percentage of total 

necropsy series 5.2 10.0 | 17.0 | 12.5 | 16.8 | 16.6 | 24.3 
Age, years 60 65 7° 75 80 85 
Cases with stones 23 22 13 8 2 
Total cases 83 66 40 29 I 5 
Percentage of total nec- 
ropsy series 27.7 | 33-3 | 28.2 | 27.5 40.0 














cent females. The age incidence in cases of 
gall stones is shown in Tables VII and VIII. 
The youngest in this series was a man aged 
23 years. 

Richter has reported the largest stone yet 
found. It weighed 3 ounces and 5 drams 
(112 grams). The greatest number of stones 
so far reported is 7,000, reported by Otto in 
1863. Vachel and Stevens have reported the 
greatest number of actual stones in the biliary 
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ducts, 520 stones in the hepatic ducts, weigh- 
ing 1,378 grams. The incidence of the dif- 
ferent types of stones in my series is shown in 
Table IX. 

Table X shows the incidence of 
bile” as reported by various authors. 

In the group of single cholesterin stones, and 
in the group of cholesterin-rich stones, with 
an indefinite history of gastric distress, the 
inflammatory stigmas in the gall-bladder wall 
were not so marked as in the group of com- 
mon stones. Indeed, in several instances of 
cholesterin stones, the gall-bladder wall was 
extremely thin, and often showed little 
microscopic evidence of inflammatory change. 
“specially was this true in the cases with pure 
cholesterin stones, or cholesterin-rich stones 


“‘white 


TABLE VIII.—-GALL STONES IN THE YOUNG 

















Author Cases Per cent Age 
Kellogg I Eight months’ fetus 
Khantz 5 Newborn 
Paulsen I Six months 
Singer 5 Under ten years 
Kellogg 1 (52 stones) Girl aged eleven years 
Kellogg 44 Under fifteen years 
Keyes 0.75 Under twenty years 
Harley 1.00 Under twenty years 
Blalock 1.50 Under twenty years 
Mayo Clinic Youngest, aged twenty- 
three years 
TABLE IX.— GALL STONES 
Cases 
Found at operation................+++ erere ae a 
Removed elsewhere................- yaaa ; ; 9 
Removed in Mayo Clinic........... dui <7 28 
Re-operated in Mayo Clinic........ ’ 8 
Found at necrepsy. eae ; ‘ 88 
Single cholesterin stones.......... ; - s 
Multiple cholesterin stones... . . : pagwabed : 10 
Single common stones. . eee owe bezbis 8 
Multiple common stones. ..... vandin ¥e ; me 
Bilirubin-calcium stones. ..... 7 
rrr rrr er (21. ‘6 per cent) 123 


“Sand” was found in 3 cases and “inspissated bile” in 26 cases. 


TABLE X.— WHITE BILE (KAUSCH) 

















White bile 
Author Operation Cases| . 
Cases Per 
2 cent 
Klose Gall bladder _ | 638 5 °.79 
Judd Common or hepatic 
ducts 649 19 2.9 
Blalock For gall stones 400 41 9.0 
Mayo Clinic, 1924 For gall stones 123 9 7.2 
Largest 
amount, 
liters 
reer re reer reper rer shaomaeeaanes beat 5 
Ee care kiasdtebedeebese are ae wi ak hie wane ae eae 20 
sits cdcba aw edehte tds Pabawiaeeee ea denesdeas 28 
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(mulberry stones, gooseberry stones, jack 
stones, or cholesterin-rich common stones), 
in which there was an evident history of 
intermittent hypercholesterolemia, partic- 
ularly in association with pregnancy. Here 
the clinical and pathological pictures strongly 
suggest the metabolic origin of gall stones, for 
inflammatory stigmas are often meager. In 
36 of 41 cases, 87 per cent, of cholesterin-rich 
stones, the leucocytic and lymphocytic in- 
volvement of the gall-bladder wall was graded 
below 2, whereas in an equal number of cases 
of dark common stones 29, 71 per cent, were 
graded above 3. 

In the group of cases with cholesterin-rich 
stones, the gall-bladder wall almost univer- 
sally contained a high degree of microscopic 
lipoid, whereas in the majority of the cases of 
common stone, especially dark stones and 
bilirubin-calcium stones, there was no micro- 
scopic fat in the mucosa or stroma. 


CARCINOMA OF THE GALL BLADDER 


Carcinoma involving the gall bladder was 
found in 14 cases, 2.28 per cent. Three were 
primarily pancreatic, 10 were very probably 
primary in the gall bladder, and 1 was indeter- 
minate. Of the 10, 3 were carcinoma simplex 
and seven adenocarcinoma. ‘Thus, in 1.63 
per cent of the entire series, the carcinoma 
was primary in the gall bladder. Table XI 
gives the percentage of carcinoma of the gall 
bladder found in various series of gall-bladder 
cases. 

The age incidence in cases of carcinoma of 
the gall bladder is rather high. In‘my series, 
the greatest number of cases was found at the 
age of 60; the youngest was 33 and the oldest 
72. The youngest case reported is that of 
Maxon in a boy of 4; Erdmann reports a case 
in a boy of 15. 

The occurrence of gall stones with biliary 
malignant disease is very variable, as recorded 
in the literature, from 100 (Janowski) to 69 
per cent (Musser). In all of my 14 cases of 
malignant disease of the gall bladder, gall 
stones were associated. In 1o definite cases of 
primary carcinoma of the gall bladder, 6 were 
in males and 4 in females. 

Sarcoma of the gall bladder is not so com- 
mon, only 18 cases having been recorded to 


date. In this series only 1 case of primary 
sarcoma of the gall bladder was found. 


HISTORY AND SYMPTOMS 


A positive history indicating gall stones 
was obtained in only 50 per cent of the cases 
with gall stones, for among 123 cases of gall 
stones, only 61 afforded a positive history of 


TABLE XI.—-CARCINOMA OF THE GALL 














BLADDER 
Author and place Cases | Per cent Found at 
Fawcett and Rippman 592 12.0 Necropsy 
Erdmann 228 8.0 Operation 
At Goettingen 7.0 Necropsy 
Erdmann, later data 6.7 Operation 
Kaufmann 5 to6 ecropsy 
At Basel 5.2 Necropsy 
At Breslau 5.0 Necropsy 
Mayo, W. J. 3,908 4.6 Operation 
Blalock 888 4.9 Operation 
Smithies 1,000 Cx: Operation 
Deaver 1,000 1.6 Operation 
Deaver 1,128 1.07 Operation 
Magoun and Renshaw 7,878 1.04 Operation 
Mentzer, Mayo Clinic, 1924 633 1.63 ecropsy 


gall-stone colic; in 58 of these operation had 
been performed. A _ suggestive history of 
disease of the gall bladder was obtained in 5 
others, 2 per cent. But a very positive history 
of colic and the usual syndrome of flatulence, 
belching, and qualitative food distress, was 
obtained in 2 cases, in which ‘“cholestero- 
sis’ alone, was found. Negative histories 
were obtained in a relatively high percentage 
of cases (Table XII). 

It has been said that “silent” gall stones 
are a myth. This is, indeed, probably quite 


TABLE XII.— NEGATIVE GASTRIC HISTORY IN 
CASES OF DISEASE OF THE GALL BLADDER 


Cases Per cent 


CN inci ienanederbeetareeieceinnererese 114 87.0 
Papillomatous gall bladders ................. .- 14 20.0 
Gross lesions of gall bladder...........---.-+-+-++0+5 16 36.0 
CE ocnpdsbcteersteseceserccvsucneesecesucete II 0.8 


Careful gastric histories were “negative” in 43 cases of disease of the 
gall bladder. 

Suggestive gastric disease in 22 cases in which no gall bladder, appen- 
diceal, gastric, or duodenal disease was found at necropsy. 





true, but these data show how difficult it is 
to obtain a reliable history. 


RELATION OF TYPHOID FEVER TO DISEASE OF 
THE GALL BLADDER 


The early pathologists were the first to 
note the relation of typhoid fever to gall- 
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bladder disease. Their observations have been 
repeatedly verified (Table XIII). Recently 


TABLE XIII.—-INCIDENCE OF TYPHOID FEVER 


WITH DISEASE OF THE GALL BLADDER 
(633 Necropsies) 


Cases Per cent 


Negative findings in gall bladder.........6.......0.0005 20 8.5 
Disease of the gall bladder.................0seseeeeees 88 23-3 
a ne 
EES Er ree ye 25 
Minor grossly visible lesions...................... 12 


Blalock found that typhoid had been a pre- 
cursor in 28 per cent of gall-bladder cases. 
Alvarez obtained a history of typhoid in only 
7 of 60 cases of gall-bladder disease, and Reid 
and Montgomery have collected but 28 cases 
of acute cholecystitis complicating typhoid 
fever. 

In this series the females with gall-bladder 
disease do not predominate in the usual pro- 
portion, for 57 per cent of the total males had 
gall-bladder disease and 64 per cent of the 
total females (Table XIV). 


TABLE XIV.—SEX INCIDENCE IN CASES OF 
DISEASE OF THE GALL BLADDER 











Percent Per cent 
Males of total Females of total 
Gross gall-bladder lesions (in- 
cluding carcinoma) 33 6.5 23 7.26 
“Cholesterosis”’ 87 33-7 Ad 28.6 
Papillomatosis 41 20 
Stones 62 16.75 61 28.1 
Total 223 56.9 148 63.96 

















The cases of gall stones are almost equally 
divided between the sexes, but the propor- 
tion of males and females so afflicted is quite 
different. On the other hand, the proportion 
of “cholesterosis”’ and papillomatosis of the 
gall-bladder wall is greater in the male than 
in the female. 


RELATION OF PREGNANCY TO DISEASE OF THE 
GALL BLADDER 


Huchard, in 1882, was the first to note the 
relation of gall-bladder disease to pregnancy. 
Since that time many observations have been 
made verifying his opinion. At present the 
literature emphasizes the association of hyper- 
cholesterinemia and gall-bladder disease with 
pregnancy. Osler stated that go per cent of 
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women who had gall stones had borne chil- 
dren, and this observation has been repeatedly 
verified to a greater or less degree. In this 
series of 134 women with gall-bladder disease, 
110 had been pregnant one or more times, 82 


TABLE XV.— NUMBER OF PREGNANCIES AND 
THE TYPE OF ASSOCIATED DISEASE OF THE 
GALL BLADDER 





























Para 
No preg- or? mae Para | Para | 5 “. or" me 
nancies I 3 multi- 
total para total 
Gross gall-bladder 
lesions (including 
carcinoma) 4 18.1 5 5 8 81.9 
“ Cholesterosis”’ 8 19.5 6 11 16 80.5 
Papillomatosis 4 23.5 3 4 6 76.5 
Stones 13.7 6 18 22 86.3 
Total 24 110 (82.09 per cent) 





per cent (Table XV). Alvarez, however, 
found that of 41 women with gall-bladder 
disease, 17 had had no children, 41 per cent. 


RELATION OF OBESITY TO DISEASE OF 
THE GALL BLADDER 


That obesity has likewise been associated 
with gall-bladder disease has long been ob- 
served. In this series 44 of the patients 
weighed more than 210 pounds; 34 of these, 
77 per cent, had some lesion of the gall bladder 
(39 per cent with stones, 38 per cent with 
“cholesterosis’”’), and 10 had no lesion of the 
gall bladder. From Table XVI it is evident 


TABLE XVI.—— RELATION OF OBESITY TO INCI- 
DENCE OF DISEASE OF THE GALL BLADDER 


Weight, pounds 








100 | 120 | 140 | 160 |180} 200 | 220 |240 


| 
e 
18 
g 


Gross lesions 


Es '# 14 ™m4| 7| 8) 4 
“Cholesterosis"| 12 | 1 
5 
I 


c s 39 | 39 | 4 12 
Papillomatosis 
Stones 





1 

4 
17 | 30 | 31 | 190] 14 ¥/2 

6 


~ 
J» |» 


Total 25 | 53 |100 | 85 | 54] 35 
Cases both 
withand 
without 
disease of 
the gall 
bladder 


Percent- 
age with dis- 
ease of the 
gall bladder |22.9|59.5|61.3|69.6| 71 |79.5|46.1| 75 |100|100|100| 100 
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that the proportion of diseased gall bladders 
increases with increase in body weight. 


TABLE XVII.—DISEASE OF THE GALL BLAD- 
DER WITH ASSOCIATED APPENDICEAL DIS- 
EASE OR PEPTIC ULCER* 


























Gross | “‘Cho- rep- Car- 
le- | lester- pase Stones | cino- | Total 
2 . te?? - 4 
sions osis osis ma 
Appendiceal lesions alone 23 63 22 SI 4° | 163 
Appendiceal lesions with 
peptic ulcer 14 32 Ir 18 4 79 
Peptic ulcer alone 3 2r 4 5 33 
Multiple peptic ulcers 4 32 12 18 3 II 


*79.6 per cent of gall-bladder cases had associated appendiceal or ulcer 
lesions. 


ASSOCIATION OF INFLAMMATION OF THE GALL 
BLADDER WITH DISEASE OF OTHER ORGANS 


Inflammatory lesions of the abdomen, asso- 
ciated with gall-bladder disease, have been 
noted frequently. The appendix, stomach, 
duodenum, liver, and pancreas are most com- 
monly concerned. The association of these 
organs in inflammatory disease is not sur- 
prising, for anatomists have long taught the 
intimacy of the lymphatic bed in the upper 
abdomen. 

Appendix. It is not known whether the 
direct connection between the appendix and 
the gall bladder is by the blood stream or the 
lymph channels, but it is evident that the 
appendix is infected in most cases of gall- 
bladder disease. 

Deaver (13) estimated that in 90 per cent 
of his gall-bladder cases there were associated 
appendiceal lesions; Blalock found definite 
evidence of inflammatory changes in the 
appendix in 129 of 888 gall-bladder cases, 
14.5 per cent. Moore (48) has estimated that 
there were appendiceal lesions in from 30 to 40 
per cent of his gall-bladder cases; MacCarty 
and McGrath (35) reported that in 52 per 
cent of 57 cases of cholecystitis and in 44.8 
per cent of 118 cases of gall stones, the appen- 
dix was partially or wholly obliterated, where- 
as in 2,549 consecutive necropsy cases only 
17 per cent showed partial or complete 
obliteration. 

In the 588 cases in my series in which the 
appendix was examined it was grossly diseased 
in 351 instances, 60 per cent; there were 
either dense adhesions, or partial or complete 


obliteration of the lumen. In the 377 cases 
of grossly diseased gall bladder in which the 
appendix was described in 359, the appendix 
was diseased in 245, 68 per cent. There were 
therefore 106 appendiceal lesions with no 
accompanying gall-bladder disease, 45 per 
cent; but with 68 per cent of the diseased 
gall bladders there were accompanying appen- 
diceal lesions. 

Gastric and duodenal ulcers. Gastric or 
duodenal ulcers were found in 142 cases, 24 
per cent, of the total postmortem series, but 
they were associated in 105 of 359 cases, 29 
per cent, with disease of the gall bladder. In 
20 cases more than one ulcer was found. 

Eusterman (16) reported that in 13 per 
cent of 1,000 cases of peptic ulcer, gall-bladder 
disease was associated. A summary of the 
appendiceal lesions and peptic ulcers in this 
series with associated disease of the gall 
bladder appears in Table XVII. 

The significant feature of the data lies in 
the proportion of cases of appendiceal disease 
and peptic ulcer, in which there is no asso- 
ciated gross -gall-bladder disease. In this 
series, 12 per cent of the gastric and duodenal 
ulcers were not accompanied by demon- 
strable lesions in the gall bladder or appendix, 
whereas 27 per cent of the appendiceal lesions 
were unaccompanied by gall-bladder disease 
or peptic ulcer, and 20 per cent of the gall- 
bladder cases showed no associated appen- 
diceal disease or peptic ulcer (Tables XVIII, 
XIX, XX, and XXI). 


TABLE XVIII.—INCIDENCE AND TYPE OF AP- 
PENDICEAL AND ASSOCIATED LESIONS OF 
THE GALL BLADDER 




















Gall bladder 
— ‘ —_——- 
Appendix . “Cho-| Pap- | Car 
oe lester-|illoma | Stones| cino- | Total 
SIONS) Osis” | tosis ma | 
Surgically removed 8 20 5 23 2° 
Examined at necropsy | 
Adherent 8 24 7 4 r | 44 
Obliterated 2 10 I 7 I 21 
Both obliterated and 
adherent : 5 12 9 I I 44 
Peptic ulcers associated 14 32 II 18 4 79 
Total 37 08 33 69 8 245 
No record 3 5 I 14 I 24 
Percentage of lesions of the} | 
gall bladder | $6.06 77-7 | 47-1 | 63.3 | 61.5 | 67.96 
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TABLE XIX.— APPENDICEAL DISEASE IN ASSO- 
CIATION WITH DISEASE OF THE GALL BLAD- 
DER OR PEPTIC ULCER* 














With lesions | with | With | With 
of the ga . 
uiadder sinne ulcer | neither both 
Adherent appendix 42 7 28 15 
Obliterated 34 5 17 7 
Both adherent and oblit 

erated 34 5 21 14 
Surgically removed 53 16 29 25 
Total 163 33 05 61 
Per cent 46.3 | 9.37 | 26.9 | 17.37 











*73 per cent of appendiceal cases had associated gall bladder or ulcer 
isease. 


Liver. It has long been known that inflam- 
matory changes occur in the liver in a high 
percentage of cases when there is disease of the 
gall bladder. 

Riedel, in 1888, first described the tongue- 
like projection of the liver in cases of hepatitis, 
and Naunyn, in 1892, noted the general 
enlargement of the liver in gall-bladder 
disease. Langenbach, Fink, and Mayo Rob- 
son soon corroborated their observations. 
Grube and Graff have described hepatitis 
almost invariably with gall-bladder disease; 


TABLE XX.— PEPTIC ULCER IN ASSOCIATION 
WITH LESIONS OF THE GALL BLADDER OR 





APPENDIX* 
With lesions | With ap- With With 
of the gall pendiceal neither both 
bladder lesion 
Gastric 16 II 8 19 
Duodenal 28 22 II 42 
Total 44 33 19 61 
Per cent 27.8 20.8 12.02 39.0 














*In 88 per cent of ulcer cases there was associated disease of the gall 
bladder or appendix. 


TABLE XXI.—- INCIDENCE OF PEPTIC ULCER 
AND LESIONS OF THE APPENDIX WITH DIS- 
EASE OF THE GALL BLADDER 


Cases Per cent 





Associated lesions of the appendix ................ 163 46.30 
Associated peptic 0 EPS i evinces 44 11.68 
Associated lesions of the appendix and gastric ulcer.... 79 22.00 
ne PET EPTELTT TCL eT Te . 286 79.64 


Peterman, Priest, and Graham state that in 
1917 in 87 per cent of their 30 operative gall- 
bladder cases there was enlargement of the 


liver. Kehr (27, 28, 29) found hepatic enlarge- 
ment in only 15 to 20 per cent of his cases of 
cholecystitis. MacCarty (32) found hepatitis 
in 81 per cent of the cases of cholecystitis, and 
Weible in 60 per cent of 46 cases of cholecys- 
titis. Most of the observers have taken sec- 
tions of the liver adjacent to the operative 
site, namely, the edge of the liver, close to the 
site of the gall bladder. Tietze and Winkler, 
however, in 50 cases of cholelithiasis found 
evidence of inflammatory changes in the liver 
in almost every case, even in sections taken 
from the dome of the- right lobe of the liver, 
opposite the gall bladder. 

In my studies, sections were taken from at 
least three localities in the liver: adjacent to 
the gall bladder, from the dome of the right 
lobe of the liver, and from the dome of the 
left lobe of the liver. It is evident, at once, 
that there is a marked variation in the micro- 
scopic picture, dependent on the site of exci- 
sion of the specimen. As a rule, in this series, 
the liver almost always showed varying de- 
grees of hepatitis in the sections from tissue 
adjacent to the gall bladder, whereas many of 
the sections from the dome of the left lobe of 
the liver, even in cases of severe cholecystitis 
with cholelithiasis, showed no comparable 
evidence of inflammatory change. 

Among 548 postmortem cases with full 
records and a careful gross description of the 
liver, microscopic sections were made in all 
but 62 cases. The microscopic findings are 
given in Table XXII. 

It will be seen from Table XXII that the 
liver was involved in inflammatory lesions in 


TABLE XXII.—- INCIDENCE OF HEPATIC DIS- 
EASE ASSOCIATED WITH DISEASE OF THE 
GALL BLADDER 


Lymphocytes and polymorphonuclear cells 
Total Peri- Per Peri- Per 
portal cent ductal cent 
Without lesions of the 
gall bladder........ 142 4° 28.1 64 45.07 
With gross lesions of 
the gall bladder (in- 
cluding carcinoma) 51 9 17.6 23 45.09 
With “cholesterosis” of 
the gall bladder 129 27 20.9 $1 39-5 
With papillomatosis of 
the gall bladder 55 Ir 20.0 26 47.2 
With stones in the gall 
bladder 109 35 32.1 71 65.1 
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a greater percentage of cases with gall-bladder 
disease than without. Also it is evident that 
the “‘cholesterosis”’ group shows a consider- 
ably less degree of associated liver lesions than 
the more evidently inflammatory group, of 
stones, or gross lesions of the gall bladder, for 
instance. The latter is especially high because 
it includes the carcinomata. 

The percentage involvement of the liver in 
cases of gall stones is obviously higher than 
in the other groups. The “minor gross lesion” 
group varies but little from the ‘‘negative” 
group in the periductal areas. This, of course, 
is not surprising, for as will be recalled, the 
“minor gross lesion” group includes those 
lesions that are not inflammatory: diver- 
ticula (congenital), adenomata, single polyps, 
and so forth. It must be borne in mind, too, 
that this group has a very low percentage of 
hepatic involvement, for in this table are 
included only those cases in which both poly- 
morphonuclear cells and lymphocytes are 
present, that is, positive evidence of inflam- 
matory changes. 


TABLE XXIII.—— TOTAL INCIDENCE OF INFLAM- 
MATORY CHANGES IN LIVER IN ASSOCIA- 
TION WITH DISEASE OF THE GALL BLADDER 











Periductal 
lympho- Per Per cent of 
cytes, grade cent total cases 
2to4 
Without lesions of the gall ; 
er 30 29. 2. 
Wis gress lesions of the gall wild ~~ 
bladder 8 15.6 60.69 
With “cholesterosis”’ 27 20.9 60.4 
With papillomatosis 20 36.3° 83.5 
With gall stones 35 32.1 07.2 











If those instances of periductal lympho- 
cyticinfiltration, graded as 2, 3,or 4, are added, 
the proportion of hepatic involvement would 
increase markedly. From the pathologist’s 
point of view, at least, this group should be 
included, and since pathologists have deter- 
mined the presence of hepatitis by this means, 
it may well be included in the total list of cases 
with associated hepatic involvement (Table 
XXIII). 

It is evident from Table XXIII that from 
60 to 70 per cent of all livers show evidence of 
pathological changes at postmortem examina- 


tion, regardless of the presence or absence of 
gall-bladder disease. The cases of non- 
inflammatory disease of the gall bladder 
(minor gross lesions, such as adenomata, 
diverticula, adhesions to adjacent organs, 
without other evidence of disease of the gall 
bladder), and ‘‘cholesterosis” show a rela- 
tively small percentage of associated hepatic 
disease, 60 per cent, as compared with the 
definitely inflammatory diseases, such as 
gall stones, 97 per cent. 

Pancreas. Inflammatory changes in the 
pancreas are relatively rare in association with 
gall-bladder disease. Foci of lymphocytes, 
and especially leucocytes, in the stroma and 
about the pancreatic ducts were noticeably 
absent on microscopic examination, even in 
the cases of cholelithiasis. 

Fallon states that postmortem examinations 
of the pancreas show lesions of greater or less 
degree in 50 per cent of the cases. Blalock 
found 36 of 735 gall-bladder cases, in which 
the pancreas was definitely indurated. The 
many theories of pancreatitis (those of Deaver, 
12, Eggers, Flexner, Archibald, and Mann and 
Giordano) all admit the frequency of gall- 
bladder disease with pancreatitis, but the per- 
centage varies greatly. W. J. Mayo has stated 
that 86 per cent of the cases of pancreatic 
disease are associated with gall stones, and 
that 7 per cent of the gall-stone cases are 
associated with pancreatitis. Moore (49) 
estimates that cholecystitis is associated with 
from 50 to 80 per cent of the cases of pan- 
creatic disease. Barling says that pancreatitis 
occurs in from 25 to 30 per cent of gall-stone 
cases. Nicoll, in 1919, reported that he had 
operated on 7 patients for gall-bladder disease, 
duodenal, or gastric ulcer, and in each case 
found only pancreatitis. 

In 1921, Judd stated that pancreatic lesions 
were relatively rare with gall-bladder disease, 
although in a series of 1,290 cases of disease of 
the gall bladder or ducts, he found associated 
pancreatitis in 26.8 per cent. Pancreatitis, as 
suggested by the hard “‘corn-cob” feel, was 
found in 14 of 47 gall-bladder cases, in 21 of 
which there were gall stones. 

Alvarez and his coworkers, likewise, state 
that pancreatitis is relatively rare with gall- 
bladder disease, and my series bears out this 
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statement. In a total of 501 necropsy cases 
in which the pancreas was examined micro- 
scopically, polymorphonuclear cells were found 
in the stroma in only 35 (Table XXIV). These 
percentages are in marked contrast to those of 
hepatic involvement. Sections were taken 
from the head, body, and tail of the pancreas, 
and the figures give the average of these three 
areas. Sections from the head of the pancreas 
show a slightly greater frequency and degree 
of involvement than those from the body and 
tail, but the difference is-not marked. The 
normal variation in the amount of connective- 
tissue stroma is probably rather great, and 
in this series it seems justifiable to state that 
connective tissue was increased in only 15 
cases; in 11 of these there were gall stones. 


TABLE XXIV.—— INFLAMMATORY CHANGES IN 
THE PANCREAS IN ASSOCIATION WITH DIS- 
EASE OF THE GALL BLADDER* 
































Lymphocytes only ga 
Grade Grade 
eS ee ees an Per 
| Total cent | Total cent 
112/3/4 r |2 |3 |4 
Pancreatic lesions | 
without lesions 
of the gall 
bladder 3)2\/2/1 8 1.4 |14|12/10}3] 390 7.7 
With gross le 
sions of the 
gall bladder [x j1|1 3 0.59 | 4] 3| 4|1 12 2.3 
With “‘cholester | 
osis” 3)2\1 6 | 1.18 |18) 7| 3 28 5.5 
With papilloma- 
tosis 3/3\1 7 1.38 | 5| 3) 61 15 2.9 
With stones 5|3 2jr| mm | 2.1 | 6 g]10}§| 30 | s.9 














*The second column of lymphocytes and polymorphonuclear cells gives 
the total percentage of inflammatory changes in the pancreas, for in no 
instance were polymorphonuclear cells found without lymphocytes. 


It is surprising that in 7.7 per cent of the 
necropsies in which no gall-bladder lesion was 
found there were definite inflammatory 
changes in the pancreas, whereas in only 5 
per cent of the necropsies in which disease of 
the gall bladder was found were there like 
pathological changes in the pancreas. Prob- 
ably the high incidence of abdominal carcino- 
matosis in this series would account for the 
large number of cases of inflammation of the 
pancreas. 

SUMMARY 

Sixty-six per cent of 612 consecutive nec- 

ropsy cases at the Mayo Clinic showed grossly 








MENTZER: CHOLECYSTITIS AND CHOLELITHIASIS 791 


visible pathological changes in the gall blad- 
der. Seventy-five per cent of the gall bladders 
showed microscopic pathological changes. 
Seven and seven-tenths per cent of the deaths 
were due to disease of the gall bladder, per se. 
Gall-bladder disease is essentially a disease of 
adults. The youngest patient was a girl aged 
13 years. 

Eight per cent of the diseased gall bladders 
showed only minor inflammatory changes. 
“Cholesterosis” of the gall bladder is essen- 
tially a non-inflammatory disease. It was 
present in 38 per cent of the total series. 
Eighty-two per cent of women who had been 
pregnant had some grossly visible gall-bladder 
disease. Sixty-four per cent of them showed 
“cholesterosis” only. In 70 per cent of the 
patients weighing more than 210 pounds, this 
lipoid disturbance was grossly visible in the 
gall-bladder wall. Gall stones were found in 
22 per cent of the adults; 17 per cent of the 
males had stones, whereas 28 per cent of the 
females had them. The youngest case oc- 
curred in a woman aged 23. Hydrops of the 
gall bladder was found in 7 per cent of the 
series. The inflammatory changes in the gall- 
bladder wall, and in neighboring organs, were 
less in the cases of stones rich in cholesterin 
than in the pigmented stones (common 
stones). Primary carcinoma of the gall blad- 
der was found in 1.63 per cent of the total 
series. There was one case of primary sarcoma 
of the gall bladder. Gall stones were found in 
all the cases of malignant disease involving 
the gall bladder. 

“‘Negative”’ histories in gall-bladder disease 
are of little value. In 8.5 per cent of the total 
necropsy series there had been a history of 
typhoid fever, whereas in 23 per cent of the 
gall-bladder cases there had been a positive 
typhoid history. 

Sixty-eight per cent of the diseased gall 
bladders were accompanied by disease in the 
appendix. Gastric or duodenal ulcers were 
found in 29 per cent of the cases of diseased 
gall bladder. In 80 pér cent of the cases of 
diseased gall bladder there was associated 
disease in the appendix, stomach, or duode- 
num. Inflammatory changes in the liver are 
more frequent in cases of inflammatory 
disease in the gall bladder (stones) than in 
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cases of non-inflammatory disease (“choles- 
terosis’’). Inflammatory changes in the pan- 
creas are relatively infrequent in gall-bladder 
disease. 


16. 


57. 
18. 


20. 


21. 


22. 


23. 


. Ascuorr, L. 


BIBLIOGRAPHY 


. ALVAREZ, W. C. Diagnosis and treatment of gall- 


bladder disease with special reference to Meltzer- 
Lyon test. Med. Clin. N. Amer., 1922, vi, 213-224. 


. ALVAREz, W.C., Meyer, K. F., Rusk, G. Y., TAYLor, 


F. B., and Easton, Jessie. Present-day problems in 
regard to gall-bladder infections. J. Am. M. Ass., 
1923, |xxxi, 974-980. 


. ARCHIBALD. Quoted by Gruirritus, H. E. Further 


relationships of diseases of the gall bladder to 

secretory Sections of the stomach and pancreas. 

Lancet, 1924, ii, 203-207. 

Ueber die Entstehung der Gallen- 
blasensteine. Klin. Wchnschr., 1922, i, 1345-1349. 
Ascuorr, L., and BacmetstTer, A. Die Cholelithiasis. 

Jena: G. Fischer, 1909, 115 pp. 

BaRLING, G. Pancreatitis and its association with 
cholecystitis and gall stones. Brit. M. J., 1923, i, 
705-700. 

BLaALock, A. A statistical study of 888 cases of biliary 
tract disease. Johns Hopkins Hosp. Bull., 1924, 
XXXV, 391-409. 

Boyp, W. Gall-bladder problems. Can. M. Ass. J., 
1922, xii, 689-693. 

Idem. Studies in gall-bladder pathology. Brit. J. 
Surg., 1923, X, 337-356 


). 
. Corkery, J. R. Fish-scale gall bladder. Ann. Surg., 


1920, Ixxi, 723-725. 


. Idem. Chronic catarrhal cholecystitis with lipoid 


deposit. Ann. Surg., 1922, Ixxvi, 736-738. 

DEAVER, J. B. Pancreatitis. Surg. Clin. N. Amer., 
1921, i, 1-35. 

Idem. Relationship of appendicitis to upper abdom- 
inal disease. onatoeais M. J., 1923, xxvi, 
321-324. 

Eccers, C. Acute pancreatitis. Ann. Surg., 1924, 
Ixxx, 193-209. ’ 

ERDMANN, J. F. Incidence of malignancy in diseases 
of the gall bladder. Am. J. Obst., 1919, Ixxx, 618- 
622; also New York M. J., 1920, cxi, 705-707. 

[.USTERMAN, G. B. The essential factors in the diag- 
nosis of chronic gastric and duodenal ulcers. Col- 
lected Papers of the Mayo Clinic, 1915, vii, 174- 
183; also J. Am. M. Ass., 1915, xlv, 1500-1503. 

Idem. Diseases of the gall bladder in the young. Ann. 
Clin. Med., 1924, ii, 283-285. 

FaLton, M. F. Relation of gall stones to pancreatitis. 
Boston M. & S. J., 1924, exc, 545-549. 


. Fink, F. Vierhundert Gallensteinkranke des Jahres 


1906. Med. Klin, 1908, iv, 410-413. 

FLEXNER. Quoted by Grirritus, H. E. Further 
relationships of diseases of the gall bladder to 
secretory functions of the stomach and pancreas. 
Lancet, 1924, ii, 203-207. 

Gay. Quoted by Auster, L. S., and Croan, B. B. 
Notes on studies in the physiology of the gall blad- 
der. Am. J. M. Sc., 1922, clxiv, 345-360. 

GruBE and Grarr. Quoted by Lopincier, A. S. The 
principle and technic of drainage in the surgery of 
the gall bladder and the bile tract. California and 
West. Med. 1924, xxii, 45-48. 

HorrMan, F. L. The mortality from biliary and 
urinary calculi in the United States registration 
area. Med. Rec., 1922, ci, 532-535. 


24. 


25. 


26. 


27. 
28. 


29. 


30. 


31. 
32. 


33: 


34- 


35: 


36. 
37- 


38. 
39- 


4°. 


4I. 


42. 
43- 
44- 


45- 
46. 


48. 


49. 





AND OBSTETRICS 


Hucnarp. Quoted by Scuracer, V. L. Clinical 
observations on the etiology of gall stones in 
women. Surg., Gynec. & Obst., 1924, xxxviii, 344- 

47. 

Jannoent, W. Ueber Veraenderungen in der Gal- 
lenblase bei Verhandensein von Gallensteinen. 
Beitr. z. path. Anat., 1891, x, 449-480. 

Jupp, E. S. Relation of the liver and the pancreas to 
infection of the gall bladder. J. Am. M. Ass., 1921, 
Ixxvii, 197-201. 

Keur, H. Zwei tausend Operationen an den Gallen- 
wegen. Deutsche med. Wchnschr., 1913, i, 775-776. 

Idem, H. Gallstone disease. (Translated by W. W. 
Seymour.) Philadelpha: P. Blakiston’s Son and 
Company, 1901, 370 pp. 

Kear, H., Liesotp, and NeuLING. Drei Jahre Gal- 
lensteinchirurgie. Muenchen. med. Wchnschr., 1908, 
i, 919-920. 

LANGENBACH. Quoted by Losincter, A. S. The 
principle and technic of drainage in the surgery of 
the gall bladder and the bile tract. California and 
West. Med., 1924, xxii, 45-48. 

Licuty. Quoted by BLALock. 

MacCarty, W. C. Classification of appendicitis. 
Relation of chronic appendicitis to obliteration of 
the lumen, carcinoma, and disturbances in gastro- 
hepatico-duodeno-pancreatic physiological system. 
J. Am. M. Ass., 1910, lv, 488-492. 

Idem. The frequency of “strawberry” gall bladder. 
Ann Surg., 1919, lxix, 131-134. 

MacCarty, W. C.,and McGratn, B. F. The pathol- 
ogy of the gall bladder and some associated lesions. 
Ann. Surg., 1910, li, 651-669 

Idem. Kelation between appendicitis and disturbance 
in the gastro-duodeno-hepatico-pancreatic physi- 
ological system. Ann. Surg., 1910, lii, 801-807. 

Mann, F. C., and Grorpano, A. S. The bile factor in 
pancreatitis. Arch. Surg., 1923, vi, 1-30. 

Maxon. Quoted by Ewin, J. Neoplastic Diseases. 
Philadelphia: W. B. Saunders and Company, 19109, 


1027 pp. 

Mayo, C. H. Gall-bladder diseases. New York M. 
J., 1916, ciii, 433-436. 

Idem. Cholecystectomy with modified drainage. 
Minnesota Med., 1921, iv, 1-9. 

Mayo, W. J. Pancreatitis resulting from gall-stone 
disease. J. Am. M. Ass., 1908, 1, 1161-1164; also 
New York State J. M., 1908, viii, 169-172. 

MECKEL. Quoted by KAurMann, E. Lehrbuch der 
mg pathologischen Anatomie. Berlin: W. de 
sruyter and Company, 1922, 768-788. 

MEnTzeER, S. H. Cholesterosis of the gall bladder. 
Am. J. Path., 1925, i, 383-388. 

Idem. Pathogenesis of biliary calculi. Arch. Surg., 
1926. (In press.) 

Idem. Cytolytic changes in the mucosa of the gall 
bladder, and associated factors noted at necropsy. 
Am. J. Path., 1926. (In press.) 

Idem. Valves of Heister. Arch. Surg. (In press.) 

Idem. Methods of preparing gall bladders and cal- 
culi for study and museum display. Bull. Internat. 
Ass. M. Mus., 1925, xi, 37-40. 


. Miyake. Quoted by Sincer, G. Die Gallenstein- 


krankheit. 
1923, 52 pp- ; ; 
Moore, F. D. The associated pathology of appendi- 
citis. Illinois M. J., 1922, xli, 431-435. 
Idem. Associated pathology of gall-bladder disease 
with a further plea for cholecystectomy. Surg., 
Gynec. & Obst., 1922, xxxv, 338-341. 


Berlin: Urban und Schwarzenberg, 











es. 
19, 


M. 
ge. 


one 
also 


der 
. de 


der. 
ITg., 


gall 
psy. 


ass.) 
cal- 
nat. 
Lein- 
erg, 


ndi- 


ease 
urg., 





MENTZER: CHOLECYSTITIS AND CHOLELITHIASIS 


Musser, J. H. Primary cancer of the gall bladder and 
the bile ducts. Boston M. & S. J., 1889, cxxi, 525- 
en” 


/. Personal communication. 







I zig: Vogel, 
1892. 

NIcoLL, J. H. Remarks on the frequency, diagnosis, 
and treatment of chronic pancreatitis. Brit. M. J., 
1919, li, 625-627. 

Oster, W. Modern Medicine, Its Theory and Prac- 
tice. Philadelphia: Lea and Febiger, 2nd ed., 1913- 
1915, 5 vols. 

Otto. Quoted by Naunyn, B. 
Jena: Fischer, 1921. 

PETERMAN, M. G., Priest, W. S., and Granam, 
I. A. The association of hepatitis with experimen- 
tal cholecystitis and its bearing on the pathogenesis 
of cholecystitis in the human. Arch. Surg., 1921, 
ii, 92-115. 


Die Cholelithiasis. 


50. 


60. 


ol. 


63. 


> 


793 


RICHTER. Quoted by Naunyn, B. 
Jena: Fischer, 1921. 

RIEDEL. Quoted by Kaurmann, FE. Lehrbuch der 
speziellen pathologischen Anatomie. Berlin: W. de 
Gruyter and Company, 1922, 768-788. 

Rosson, A. W. Mayo. Diseases of the Gall Bladder 
and Bile Ducts. 3d ed. New York: William Wood 
and Company, 1904, 485 pp. 

STEWART, M. J. Xanthoma and xanthosis. Brit. M. 
J., 1924, ii, 893-896. 

Tietze, A., and WINKLER, K. Die Beteiligung des 
Leberparenchyms an der Gallensteinkrankheit. 
Arch. f. klin. Chir., 1924, exxix, 1-25. 

VACHEL and Stevens. Quoted by Kaurmann, E. 
Lehrbuch der speziellen pathologischen Anatomie. 
Berlin: W. de Gruyter and Company, 1922, 768 
788. ° 

WEIBLE, R. E. Visible changes in the liver in chronic 
cholecystitis. Surg., Gynec. & Obst., 1925, xl, 94-06. 


Die Cholelithiasis. 








794 SURGERY, GYNECOLOGY AND OBSTETRICS 


PROLIFERATIVE GINGIVITIS OF PREGNANCY' 


By SAMUEL MONASH, A.B., D.D.S., M.D., New York City 


From the Department of Oral Pathology, School of Dental and Oral Surgery, Columbia University 


pregnancy have been divided by 

Kieffer (8) into three classes, neural- 
gias, gingivo-stomatitides, and rapidly pro- 
gressing caries. Rosenstein (15) added a 
fourth class, namely, new-growth formation. 
Poletti (13) increased the list further with 
hyperactivity of the salivary glands, pares- 
thesias of the mucosa, alterations of taste, and 
exacerbations of diseased processes in soft 
tissues, periosteum, and bone. I shall not in 
this paper discuss all the above changes, but 
shall limit my discussion to the effect of preg- 
nancy upon the gingival tissues. 

The epulis or giant cell tumor is one of the 
commonest growths found upon the gums. 
The term is also used loosely to include fibro- 
mata of the gums. Numerous writers have 
observed that the growth of an epulis appears 
to be accelerated by pregnancy. Thus Gun- 
zert (4) described 5 cases. In one there took 
place during the first pregnancy a recurrence 
of a growth which had been excised 3 years 
before. It was again removed, but recurred 
once more 2% years later, during the sixth 
month of the second pregnancy. In his second 
case, an epulis began in the sixth month. His 
third patient had had one for a year. It had 
remained quiescent until the first month of 
the sixth pregnancy, when it began to grow 
rapidly. His fifth case showed a rapidly in- 
creasing epulis in the early part of the third 
pregnancy. Four of the five growths cn 
microscopical examination proved to be giant 
cell sarcomata, the other growth, a fibroma. 

Perthes (12) reported the following case. 
The patient, 25 years of age, had had for 5 
years a pea-sized growth on the gum of the 
upper jaw, exactly in the median line. About 
3 months after she had become pregnant for 
the first time, she noticed that the growth 
was increasing in size. When he saw her 2 
months later, it was as large as a hazelnut. 
During her sixth month, it was removed and 
its base cauterized. Microscopical examina- 


[_) pscenancy av in the mouth during 


tion showed it to be a giant cell tumor. Two 
weeks after its removal it recurred and at 
the birth of her child some 3 months later 
was so large that speech and closure of her 
mouth was rendered difficult. Three months 
after delivery, it had shrunk spontaneously 
to the size of a lentil. 

Hesse (5) reported 8 cases of growths in 
pregnant women. In 5, the growth began in 
pregnancy. In 2, there was a rapid increase 
of a growth already present and, in 1, a re- 
currence during pregnancy. Their histological 
structure is not given by Rosenstein, from 
whom the cases are cited. 

Rosenstein (15) reported 2 cases first seen 
after confinement. The patients stated that 
the growths had begun during pregnancy and 
did not regress after delivery. In a third case, 
the growth had begun to form several months 
before the advent of pregnancy and had in- 
creased in size during that condition. All 
three had been excised, but their histological 
structure was not reported. 

No doubt, some of the growths described 
by Hesse and Rosenstein belonged to the giant 
cell tumor type. At any rate, the above cases 
would tend to indicate that Gunzert (4) was 
right in stating that pregnancy is not the 
initiating factor in the production of an epulis, 
but tends to accelerate the growth of one al- 
ready present or one which has not been fully 
removed. The cases cited do not justify 
Rosenstein in ascribing to pregnancy the 
power of new-growth formation. 

It has also been known for a long time that 
pregnancy is associated with the production 
of inflammatory changes in the gingival tis- 
sues. Biro and Arkovy (1) have described a 
diffuse gingivitis of pregnancy in which the 
color of the gum is scarlet red and not grayish 
white or dark red as in catarrhal gingivitis and 
the gum edges are especially reddened and 
swollen. 

Kieffer (8) described as follows the gingi- 
vitis of pregnancy: ‘“The gums are dark red 


1Read before the section of Obstetrics and Gynecology of the New York Academy of Medicine, October 27, 1925, and before the Oral Surgery 
Section of the First District Dental Society of the State of New York, October 21, 1925. 
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in color, bleeding upon the slightest touch 
and stand away from the teeth; the changes 
are most marked in the incisor and cuspid 
region, least in the molar region. The process 
may extend so far as to cause loosening and 
loss of the teeth and is generally seen at the 
beginning of pregnancy.” 

Musgrave (11) described a gingivitis of 
pregnancy, stating that the gums are swollen 
and tender and bleed at the slightest touch. 

Coles (3), on the other hand, stated that he 
had failed to find any condition of the gums 
that could be regarded as especially and alone 
connected with pregnancy. He then proceed- 
ed to describe two types of gingivitis, in one 
of which the gums were hyperemic and in the 
other, anawmic, thin and shrivelled in their 
appearance. He came to the conclusion that 
if any condition of the gums could be said to 
be especially associated with pregnancy, it 
was the latter. 

It has been observed that in some cases, 
the gingivitis present during pregnancy ac- 
quires a proliferative or productive character, 
with spontaneous regression after delivery. 
Mehliss (g) described one such case. Karner 
(7) observed in one of his patients reddening 
and marked swelling of the gingiva with re- 
gression to normal after delivery and recurrent 
proliferation with each subsequent pregnancy. 
Riebe (14) reported the case of a woman, 36 
years of age, who had come under observation 
during her fifth pregnancy. In each preg- 
nancy a growth had begun to form at about 
the second month. It had been removed 
several times, only to recur. After each de- 
livery, it disappeared spontaneously. Hesse 
(5) observed in 2 patients an increase in the 
size of hypertrophic gums, which had been 
present before pregnancy. 

Zentler (16) reported the case of an anemic 
woman, 25 years of age, who, during her first 
pregnancy, showed rapidly progressing caries 
of the molar teeth and purplish and sensitive 
gums. During the fourth month of her second 
pregnancy, her gums began to hypertrophy, 
presenting tumefactions here and there. After 
the birth of her child, the tumefactions dis- 
appeared and the gums regained their normal 
appearance. Zentler laid considerable em- 
phasis upon the fact that the woman was 


anemic and attributed the above changes in 
large part to that fact. 

In addition to the cases already mentioned, 
Rosenstein (15) described the case of a 
woman, who had noticed the beginning of a 
growth between the lower incisors in the fifth 
month of her pregnancy. It increased in size 
during that period and was removed im- 
mediately after childbirth. He called the 
growth a papillary fibro-epithelioma, but his 
description of its histological structure places 
it in the class of chronic inflammatory growths, 
as there is thickening-and proliferation of the 
epithelium, which in no way resembles car- 
cinomatous tissue, and infiltration of the 
epithelium with leucocytes and of the sub- 
mucosa with small round cells. 

Brophy (2) stated that in pregnant women 
it was not an uncommon error to operate upon 
a hypertrophy of the gums which had been 
mistaken for epulis, and that after delivery 
such hypertrophy usually subsided quickly 
without treatment. Moorhead and Dewey 
(10) also mentioned hypertrophy of the gums 
as being observed in pregnancy, occurring 
toward the middle of the term and lasting 
until after parturition and even for some 
time in lactation. 

It is thus apparent that the presence of 
tumor-like masses upon the gums of women 
during pregnancy, with spontaneous regres- 
sion after delivery, is not an uncommon oc-, 
currence. During the past 3 years, I have 
observed 6 cases, which I shall now describe 
in some detail. 

CasE 1. A. D., an American negress, was first 
seen in October, 1922, at the age of 18 years, during 
the sixth month of her first pregnancy. At the be- 
ginning of the second month, she had noticed that 
the gum between the upper right cuspid and first 
bicuspid wus beginning to increase in size. It grew 
gradually downward over the buccal aspect of the 
above teeth. Soon thereafter, the gum tissue on 
the lingual side between the same teeth began to 
proliferate. During the fourth month, the gum be- 
tween the upper left first and second molars ex- 
tended up the palate for a short distance and also 
down over the palatal aspects. 

The patient was a well developed and well nour- 
ished woman, whose physical examination was es- 
sentially negative, except for the mouth condition 
and the accompanying pregnancy. Looking into her 
mouth, one was immediately impressed by the fact 
that the above mentioned growths were not isolated 
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Fig. 1. Case 1. Labial aspect Fig. 2. Case 1. 
of upper gums. of upper gums. 


processes, but were part of a generalized gingivitis 
and proliferation of gum tissue. The gingival 
margins of nearly all the teeth were hyperemic and 
swollen. In both directions from the two principal 
growths, smaller growths were seen arising from the 
interdental spaces. The teeth were in good con- 
dition except for deposits of calculus about the 
necks. (Figs. 1, 2, and 3.) 


BUCCAL AND LABIAL SURFACES 


1. Upper right. In the interspaces between the 
first and second molars and between the cuspid and 
lateral incisor, the gum is slightly inflamed, with 
two red streaks of dilated blood vessels running 
through it mesially and distally. Between the first 
molar and the second bicuspid and between the 
lateral and central incisors, the gum is slightly 
hypertrophied and purplish, with no red streaks. 
Between the first and second bicuspid the gum is 
slightly purplish in color and it is greatly hyper- 
trophied. 

The first bicuspid and cuspid are separated from 
one another by a space of 2 millimeters. In the 
interspace at the gingiva is a reddish ball of cedem- 
atous tissue, 1 millimeter in diameter. Passing 
distally there is observed a proliferation of gum 
tissue in the form of three lobulations, each con- 
taining a red streak of a dilated blood vessel in the 
center. Passing mesially from the interspace, the 
gum shows considerable proliferation, extending 
down to the biting surfaces of the cuspid and bi- 
cuspid and upward about 3 millimeters beyond the 
gingival edge. It is about 1.5 centimeters in diam- 
eter and has a cauliflower-like appearance. It is 
composed at its periphery of small lobulations, each 
connected by a stalk with larger lobules, which 
combine to form one mass attached by a pedicle 
to the gum at the neck of the cuspid tooth. The 
body of the growth is purplish red in color, but 
directly on the biting surface are observed some 
yellowish necrotic lobules, evidently due to the 
trauma of mastication. There is a bridge of tissue 
connecting the above growth with one on the palatal 
side between the same teeth. It is of similar charac- 
ter, but much smaller. 


Fig. 3. Case 1. Labial aspect of 
lower gums. 


Palatal aspect 


2. Upper lefi side. Between the upper right 
central incisor and left lateral incisor (left central 
unerupted) and between the lateral and cuspid, the 
gum is slightly inflamed, with two red streaks of 
dilated blood vessels running through it. 

Between the cuspid and first bicuspid, the gum is 
beginning to show proliferation and marked inflam- 
matory changes. Mesially several hyperemic streaks 
are present. At the embrasure gingivally, there is 
a distinct growth, 2 millimeters in diameter, under 
which an instrument can be insinuated. There are 
several hyperemic streaks running through it. By 
a narrow strand of tissue it is connected through 
the interspace with a similar growth on the palatal 
aspect. 

Between the first and second bicuspids, between 
the second bicuspid and first molar, and between 
the first and second molars, are small growths, 2 
millimeters in diameter, similar to the growth de- 
scribed as being between the cuspid and first bi- 
cuspid except that these growths do not extend 
palatally. 

3. Lower teeth. Behind the first bicuspid on both 
right and left sides the gum is normal. Anterior to 
the above teeth, there is gradually increasing hyper- 
emia and lobulation, until anterior to the cuspid 
region on both sides, a real but small growth of 
tissue springs from each interspace. 


LINGUAL SURFACE 


4. Upper left. Between the second and first 
molars and between the upper right cuspid and 
first bicuspid, a large growth is present, 1.6 centi- 
meters in diameter, similar in all respects to that 
described under the buccal surface between the 
upper right first bicuspid and cuspid. 

Between the first molar and second bicuspid and 
between the second bicuspid and first bicuspid the 
gum is swollen with hyperemic edge. 

Between the first bicuspid and cuspid is the same 
condition as that found in the upper left buccal 
surface between the cuspid and first bicuspid. 

Between the cuspid and lateral incisor and the 
lateral incisor and right central incisor the gum is 
normal. 
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5. Upper right. Between the central and lateral 
incisors the gum is normal. Between the lateral 
incisor and cuspid, is slight hyperemia. The gum 
between the remaining teeth is normal. 

6. Lower teeth. The gum between all the lower 
teeth shows beginning hyperemia and -lobulation 
to a slight extent. 

The blood Wassermann reaction and urine tests 
were negative. 

In October, 1922, in the sixth month of pregnancy, 
the growth in the right cuspid region was excised. 
At the same time the smaller ones between the three 
teeth behind the cuspid were also excised to deter- 
mine if possible the method of growth and any 
differences between them. At the operation, it was 
observed that the larger growth was attached by a 
pedicle to the upper portion of the peridental mem- 
brane of the cuspid tooth. The base of the growths 
was cauterized with silver nitrate. No teeth were 
removed. 

Microscopically, no difference could be observed 
between the tissues removed, showing that essen- 
tially the same process was at work throughout the 
mouth. In all there was marked hypertrophy and 
cedema of the mucosa, with here and there con- 
siderable downgrowth of the epithelium. The sub- 
mucosa was oedematous and markedly infiltrated 
with lymphocytes, leucocytes, plasma cells and 
fibroblasts. The diagnosis in all was chronic in- 
flammation of gum (Fig. 4). 

Throughout the remainder of her pregnancy there 
was no recurrence of the excised growths, but con- 
siderable enlargement of the palatal growth, which 
had not been touched. In January, 1923, she was 
delivered of a normal child. 

Six months later, she was again seen. The marked 
gingivitis and hyperemia, which had been present 
when she was first observed, had practically en- 
tirely disappeared. No recurrence of the excised 
growths had taken place. The only growth still 
remaining was the large one between the upper left 
first and second molars on the palatal aspect. It 
had diminished considerably in size and was now 
slightly less than 1 centimeter in diameter. 

In May, 1924, she was again seen. She had had a 
spontaneous abortion of a few months’ old fetus in 
August, 1923. Upon examination of her mouth, 
there was found to be no recurrence in the right 
cuspid region which was normal. However, the 
palatal growth was considerably larger than when 
seen 10 months before. It was almost 2.5 centimeters 
in diameter from before backward, and 1.2 cen- 
timeters from above downward. It was afterwards 
ascertained that at the time of this examination, 
she was just at the beginning of her third pregnancy. 

In February, 1925, she was again observed. She 
was now in the ninth month of her third pregnancy. 
Since its onset, she had noted a progressive increase 
in size of the palatal growth. It was now 3.5 centi- 
meters long by 2 centimeters wide, extending over 
the palatal aspects of the first, second, and third 
molars and back over the tuberosity. Throughout 





Fig. 4. Case 1. Drawing from photomicrograph. 


the mouth there was present a gingivitis almost 
identical with that observed during her first preg- 
nancy, with here and there smallish proliferations 
of tissue and a larger one, % centimeter in diameter, 
arising from the buccal interdental space between 
the upper right second bicuspid and first molar. 
There was no recurrence at the site of removal of 
the large growth between the upper right cuspid 
and first bicuspid present during her first preg- 
nancy. 

A few days later, she gave birth to a normal child. 
Immediately thereafter, the growths began to dimin- 
ish in size. Six weeks after delivery, the dimen- 
sions of the palatal growth were 2 centimeters by 1 
centimeter, as compared with 3.5 centimeters by 2 
centimeters just before delivery, and its volume was 
only one-third as much. (Fig. 5.) 

Ten weeks after delivery, the growth was of prac- 
tically the same size. The patient refused to have 
it excised, therefore the effect of radium was tried. 
Dr. Craver applied to the growth 1,800 millicurie 
units of unfiltered radium emanation. Ten days 
later, it was much flatter, with here and there small 
areas of beginning necrosis. Unfortunately, the 
patient was then lost track of and has not been seen 
since. However, there is no doubt in my mind, in 
view of the well known effects of radium and X-ray 
upon inflammatory growths, that either of them is 
capable of effecting the disappearance of this type 
of growth, especially if they are used in conjunction 
with periodontic treatment. , 

CASE 2. Mrs. P., white, American, 27 years old, 
was first observed on April 23, 1923. About 2 months 
before, during the fourth month of this her third 
pregnancy, she had noticed that the gum between 
the lower left lateral incisor and cuspid teeth was 
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Fig. 5(left). Case 1. Photograph showing growth in third pregnancy. 
Fig. 6. Case 1. Casts showing size of palatal growth 2 days before and 6 weeks 
after delivery. 


beginning to grow up toward the incisor edge. It 
has since been steadily increasing in size. 

She had 2 children, both alive and well, and had 
had no miscarriages. The general physical condi- 
tion was good, and the blood Wassermann reaction 
and urinary findings were negative. 

Upon examination, her mouth was found to be in 
a filthy condition. The teeth were extremely dirty 
and had considerable calcareous deposits about their 
necks. Most of them were loose, especially the lower 
anteriors. 

The growth was situated between the lower left 
lateral incisor and cuspid teeth, which were sepa- 
rated from one another by a space of 1 millimeter. 
It was 1 centimeter high by 5 millimeters wide, at- 
tached by a pedicle to the distal aspect of the peri- 
dental membrane of the lateral incisor, from which 
it extended upward to the level of the incisor edge of 
the teeth. Mesially, it covered almost the entire 
surface of the lateral incisor and distally the mesio- 
labial angle of the cuspid. It was rather soft in 
texture, did not bleed readily, and was reddish pur- 
ple in color. It could be easily reflected labially, 
showing on its lingual surface the indentation of 
the labial surface of the lateral incisor and a pro- 
longation backward into the interspace between the 
lateral and cuspid. 

The gum tissue below the growth was red and 
hypertrophied. Extending backward on both sides 
into the molar region was an inflammatory rim of 
gingival tissue, about 1 millimeter in diameter. It 
was of a bright red color and contained numerous 
dilated blood vessels, which ran in a direction per- 
pendicular to the free edge of the gingiva. This 
gingival rim was freely movable away from the sur- 
face of the teeth and showed many slight breaks 
running in the same direction as the dilated blood 
vessels. The lingual surface was free of gingivitis, 
except back of the lower incisors and left cuspid, 
where it was present to a slight degree. On the 


labial surface of the upper incisors, cuspids, and 
bicuspids, the same type of inflamed gingival rim 
was present. The molars and the lingual side of all 
the upper teeth were free. Pus could be expressed 
from the necks of all the involved teeth. 
Roentgenograms showed that all of the teeth had 
extraordinarily short roots. In many there appeared 


to have been resorption of some of the apical por- 
tion. This was especially marked in the bicuspids 
and anterior teeth. The lower left lateral incisor 
showed considerable destruction of its alveolar at- 
tachment, especially on its distal side, where the 
growth was present. 

This patient was permitted to go to term without 
any operative interference. The growth increased 
progressively and at the time of delivery was 1.4 
centimeters high by 8 millimeters wide. She gave 
birth to a normal child. Two months later the 
growth had diminished to the size first observed, 
and was excised. 

Microscopic examination. The mucosa was thick- 
ened and oedematous and sent numerous prolonga- 
tions downward into the underlying stroma, but did 
not resemble carcinomatous tissue; it was infltrated 
was polymorphonuclear leucocytes. The submucosa 
was considerably thickened and infiltrated with large 
numbers of small round cells. Here and there were 
several small masses of calcified material. The diag- 
nosis was chronic inflammation of the gum. 

This patient was again seen 6 months later, in 
April, 1924, also in October, 1924, and in May, 1925. 
There was at no time a recurrence of the growth. 
She had not become pregnant in the interval. 

Case 3. E. L., American, white, aged 27, came 
under observation in July, 1923. At about the be- 
ginning of April, 1923, during the seventh month of 
her first pregnancy, she had noticed the beginning 
of a growth on the buccal side of the lower right 
third molar. It had gradually increased in size, until 
at the beginning of June, she stated that it was 
almost 2 centimeters in diameter. At this time, she 
was delivered of a stillborn child. Soon thereafter, 
the growth began to diminish in size and was 1 
centimeter in diameter in July, when first seen. 

Upon examination, her mouth was found to be 
unclean, large deposits of tartar being present about 
the necks of all the teeth and green stain on the 
upper incisors. There was throughout, especially 
on the buccal aspect of the teeth, a purplish red rim, 
about 1 millimeter in diameter, of inflamed gingival 
tissue, with injected blood vessels. 

On the buccal side of the lower right third molar 
tooth, midway between the mesial and distal sur- 
faces, was a reddish purple colored mass, cauli- 











ce 


—_—rws mm 


" HR 





MONASH: PROLIFERATIVE GINGIVITIS OF PREGNANCY 799 


Fig. 7. Photomicrograph of specimen from Case 3. 


flower-like in appearance, about 1 centimeter in 
diameter, freely movable and attached by a narrow 
pedicle to the midpoint of the gingival margin of 
the gum. Between the lower right second and third 
molars, in the interspace buccally, there was a small 
mass of hypertrophied gum tissue, about 1 milli- 
meter in diameter. She stated that a growth, similar 
to the one described above, had been present in this 
area and that it had been about 3 millimeters in 
diameter before delivery. This is interesting, in 
view of the condition found ro months later. 

There was a fixed bridge present, consisting of a 
gold shell crown upon the lower right second molar 
and one upon the lower right second bicuspid, sup- 
porting an artificial molar. Both crowns fitted poor- 
ly. There were no spaces between any of the teeth. 

The blood Wassermann and urinary findings were 
negative. 

The larger growth was excised in July, 1923. 

Microscopic examination. The specimen was cov- 
ered with alveolar mucosa, which sent extensive 
prolongations downward into the underlying stroma 
These epithelial masses were made up of apparently 
normal cells. In the stroma there was marked round 
cell infiltration. ‘The growth was probably an 
epithelial and connective tissue hyperplasia due to 
chronic inflammation. (Fig. 7.) 

In May, 1924, 10 months after the growth had 
been excised, the patient was again seen. She was 





Fig. 8. Photomicrograph of specimen from Case 4 


again pregnant, in her seventh month. There was 
no recurrence at the site of the previous excision. 
However, between the lower right second and third 
molars, arising from the interspace, was a small 
pedunculated growth, 5 millimeters high by 3 milli- 
meters wide. It was dark red in color and freely 
movable. She had noticed it beginning to form the 
month before. As will be recalled, this area was 
the seat of a small growth during her first pregnancy. 

In October, 1924, three months after the birth of 
a normal child, the mass had completely disap- 
peared without any operative interference. 

In June, 1925, the patient was seen again. The 
gums were in fair condition. There had been no 
recurrence; she had not become pregnant in the 
interval. 

Case 4. S. A., white, Armenian, aged 22, was first 
seen in November, 1922, during the eighth month of 
her first pregnancy. Six months before, she had 
noted the beginning of a growth between the lower 
left central and lateral incisors. It had grown pro- 
gressively larger during the interim. 

There was present in her mouth the same type of 
injected gingival tissue as in the other cases ob- 
served. Deposits of tartar were present about the 
necks of most of the teeth. Between the lower left 
central and lateral incisors could be seen the growth, 
a freely movable, purplish red mass, 1 centimeter 
high by 1.5 centimeters wide, attached by a pedicle 
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to the gingival gum tissue and extending upward 
almost to the incisor edge of the above teeth. 

The growth was excised by Dr. Fred S. Dunn. 

Microscopic examination. The mucosa was hy- 
perplastic. Beneath it was a large mass of newly 
formed blood vessels, surrounded by leucocytes, 
plasma cells, lymphocytes, and some fibroblasts. In 
another portion was a large area of round cells. The 
diagnosis was chronic inflammatory tissue. (Fig. 8.) 

Unfortunately this patient was not followed up. 

Case 5. B. N., white, American, aged 25, came 
under observation in April, 1925, during the eighth 
month of her first pregnancy. At the beginning of 
the seventh month, she had noticed that the gum 
between the lower right first and second bicuspids 
was increasing in size and bled rather easily. During 
the next month, it became gradually larger, extend- 
ing upward toward the occlusal edge of the teeth. 

Upon examination, her teeth and gums were found 
to be in fair condition. As marked a generalized 
gingivitis as was seen in the other cases reported 
was not present. ‘There was some calculus about the 
necks of the teeth, but no marked inflammatory 
changes, except in the region of the growth. Here 
the gingiva was reddened and passing up from a 
pedicle was a freely movable, reddish purple, lobu- 
lated mass of tissue, 7 millimeters high by 5 milli- 
meters wide. 

During the ninth month, the growth increased 
slightly, being 8 by 5 millimeters at delivery. Im- 
mediately thereafter, it began to regress and 244 
weeks later, only a reddening and slight thickening 
of the gingival tissue showed where the growth had 
been. 

Case 6. S. K.,a Polish woman, 22 years old, was 
first observed on September 30, 1925, 4 days after 
the birth of a normal child. About 11% months be- 
fore, she had noticed the beginning of a growth back 
of the lower anterior teeth. It had increased pro- 


gressively in size during the remainder of her preg- 


nancy, which was her second. 

The general physical examination was negative; 
the urine was free of abnormalities. The mouth was 
in a filthy condition, with much calculus about the 
necks of most of the teeth. There was a marked 
gingivitis throughout, especially on the labial as- 
pect of the lower incisors. Between the lower left 
central and lateral incisors, springing by a narrow 
pedicle from the distolingual aspect of the central, 
was a reddish purple mass, 2 centimeters in diam- 
eter, similar in character to those already described. 
The physician who had delivered her stated that the 
growth was already smaller than when she had come 
to the hospital 4 days before. Eleven days later, 
without treatment, the growth had diminished in 
size to less than 1.5 centimeters in diameter and was 
excised. 

Microscopic examination showed the mucosa 
thickened, with considerable new formation of 
branching bundles of fibrous tissue surrounded by 
lymphocytes and plasma cells, the whole picture 
being one of chronic inflammation. (Fig. 9.) 


Because of the fact that these growths 
usually appear during pregnancy, tend to 
increase in size during that period, regress 
after delivery, are composed of chronic in- 
flammatory tissue and are, as a rule, part and 
parcel of a generalized gingivitis, I have pro- 
posed for the entire condition the name of 
“proliferative gingivitis of pregnancy.” I 
believe that the term proposed is more de- 
scriptive and inclusive than the one occasion- 
ally used for the milder types, namely 
“hypertrophic gingivitis of pregnancy,” be- 
cause it immediately calls attention to the 
fact that the gingivitis presents the appear- 
ance of tumor-like masses. It should, however, 
be distinctly understood that we are dealing 
here not with real tumors, but only with 
inflammatory proliferations of gum tissue. 

ETIOLOGY 

Brophy (2) has attempted to explain this 
condition by stating that during the period 
of gestation, the whole organism seems to 
be endowed with a tendency toward the mul- 
tiplication of cells and that therefore the gums 
respond in like manner under irritation. This 
explanation does not appear to me to be 
plausible for two reasons: first, because there 
is no evidence that I have been able to find 
that the cells in any part of the body, other 
than those in the organs associated with the 
growth and nutrition of the fetus and the 
infant, are endowed during pregnancy with 
a tendency toward multiplication; and second, 
because the response of the gums in these 
cases consists not primarily of a multiplica- 
tion of cells of the gum tissue, but principally 
of a pouring out of the products characteristic 
of a chronic inflammatory process, namely, 
tissue fluid, lymphocytes, plasma cells, and 
fibroblasts. 

I believe that we must seek the explanation 
for the changes described along other lines. 
It has been noted that in practically all the 
cases I have reported, the patients’ mouths 
have been generally quite unclean, with con- 
siderable deposits of tartar about the necks 
of the teeth. This would suggest that, in all 
probability, even before they had become 
pregnant, their gums had been the seat of 
a variable degree of gingivitis. Under the 
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Fig. 9. Photomicrograph of specimen from Case 6. 


influence of pregnancy, the inflammatory re- 
sponse becomes intensified. What had till 
then called forth a moderate reaction, now 
causes an increased outpouring of the prod- 
ucts of inflammation. 

One may speculate as to the causes of this 
apparently increased inflammatory response. 
Is it due to changes in the chemical com- 
position of the blood stream or is it a vaso- 
motor phenomenon? Does it perhaps depend 
upon an increased production of some en- 
docrine product or possibly upon diminished 
resistance of the tissues during pregnancy? 
The question is worthy of further study. 

The regression after delivery can be ex- 
explained along similar lines. Microscopically 
the regression can be seen to be due to a rapid 
diminution in the oedematous condition of 
the mucosa and submucosa. 


IS THERE A GINGIVITIS PECULIAR TO 
PREGNANCY? 

At this point we can consider the question 

as to whether or not there is a gingivitis, es- 
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Fig. 10. Case 6. Casts showing size of growth 4 days 
and 15 days after delivery. 


pecially and alone connected with pregnancy. 
On this matter I am disposed to agree with 
Coles (3) who stated that there was not. An 
examination of a few hundred mouths of preg- 
nant women of all classes of society will show, 
in some, the presence of gums of normal 
health, in others, of a moderate gingivitis and 
in still others of an advanced gingivitis, with 
marked proliferation in a few. There is noth- 
ing distinctive about the gingivitis found in 
pregnancy, with the possible exception of the 
marked oedematous condition of the tissues. 
A long continued irritant upon the gums in 
many cases will call forth a productive in- 
flammatory reaction almost identical with 
that observed in the cases I have described 
and may be seen in women who are not preg- 
nant and in men. Only a short time ago, I 
noticed a tumor-like mass about 8 millimeters 
in diameter springing from the palatal aspect 
of an upper third molar in a woman of 55, a 
diabetic, who had not been pregnant for 30 
years. She had noticed its presence for the 
past year. Macroscopically and microscopi- 
cally, it was practically identical with the 
growths I have observed in pregnant women. 
Hirschfeld (6) has also observed an inflam- 
matory growth, similar to the type observed 
during pregnancy, in a man of 34. 

If there is then no gingivitis especially and 
alone connected with pregnancy, why speak 
of a proliferative gingivitis of pregnancy? For 
two important reasons: first, because the pro- 
liferation of gum tissue increases rapidly dur- 
ing pregnancy and ceases with its termination; 
and, second, because our attention should be 
directed to the inflammatory nature of such 
growths so that we may differentiate them 
from true tumors. 





802 


TREATMENT 

The condition being entirely inflammatory, 
it is essential that preventive treatment be 
carried out on women before they become 
pregnant. This should consist in a thorough 
cleaning and scaling of the teeth, the removal 
of all badly decayed teeth and poorly fitting 
dental restorations, the correction of abnor- 
malities of occlusion, a course of massage of 
the gums, and instruction as to the proper 
methods of using the tooth brush. In other 
words, all possible sources of irritation to 
the gums should be eliminated and the tis- 
sues brought to a state of normal health. 

Should the gingivitis be observed during 
pregnancy, the above outline of treatment 
should be instituted immediately. By such 
means, Hirschfeld (6) treated 2 cases and 
effected a considerable diminution in the size 
of the growths present while the women were 
still pregnant. 

If the growths do not disappear under such 
treatment, they need not be removed during 
pregnancy unless they interfere with the com- 
fort or masticating ability of the patient. 
After delivery, because of the rapid diminu- 
tion in size, they can more easily be dealt 
with and the tendency toward a recurrence 
is not so great. No teeth need be sacrificed 
during the process of removal. 


CONCLUSIONS AND SUMMARY 

1. Six cases are reported in which tumor- 
like masses were observed forming on the 
gums of pregnant women. They began to 
form at a variable time during pregnancy, 
increased in size unless treated, and spon- 
taneously diminished in size or disappeared 
completely after delivery. 

2. The growth, which attracts our atten- 
tion because of its size, is not, as a rule, an 
isolated thing in these cases. It is usually 


accompanied by a generalized gingivitis and 
represents simply an exaggerated degree of 
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this condition. The name proliferative gingi- 
vitis of pregnancy is proposed for all phases 
of the condition. 

3. This type of growth is inflammatory and 
should not be classed as a tumor. 

4. There is no gingivitis peculiar to and 
found only in pregnancy. A gingivitis prac- 
tically identical with that described may be 
seen at times in men and in women who are 
not pregnant. 

5. Elimination of all irritating factors, and, 
if necessary, excision of the growth about a 
month or two after delivery, should con- 
stitute the treatment. 


In closing, I wish to thank Dr. W. C. Clarke for assist- 
ing in the examination of some of the microscopic sections, 
Drs. Douglas Symmers and George H. Semken for many 
valuable suggestions, Dr. H. S. Dunning, in whose clinic 
several of these patients were first seen, Dr. I. Hirschfeld 
for permission to use some of his material, and Dr. A. 
Jutkowitz for the preparation of the casts shown. 
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TORULA INFECTION IN MAN, REPORT OF A CASE! 


By J. L. McGEHEE, A.B., M.D., F.A.C.S., anp I. D. MICHELSON, A.B., M.D., Mempuis, TENNESSEE 


From the Departments of Surgery and Bacteriology, University of Tennessee College of Medicine 


HE following case of inguinal abscess 

from which a torula was isolated in pure 

culture is of interest on account of (a) 
the rarity of torula infection in man, seven- 
teen authentic cases having appeared in the 
literature, (b) its unusual occurrence in the 
colored race, (c) the local type of infection, 
and (d) the unusual clinical course with re- 
covery. 

A brief review of the literature, the clinical 
and bacteriological findings, including animal 
experimentation and illustrations, and a com- 
parative discussion of the clinical and_bacte- 
riological findings of other authors in relation 
to those of our case will be presented. 

The classification of diseases due to yeast- 
like organisms has proved difficult. 

Busse (3) in 1895 reported the first case due 
to a true yeast. Gilchrist (8) in 1896 de- 
scribed a case due to blastomyces, and Rix- 
ford and Gilchrist (13) in the same year de- 
scribed the organism, coccidioides immitis. 
Brewer and Wood (2) in 1908 reported a case 
of abscess of the vertebral muscles, due to a 
“ blastomyces,”’ which was cured by operative 
procedures. In the light of more recent knowl- 
edge it was undoubtedly a torula infection and 
is accepted as such in the subsequent litera- 
ture. It is the only case not systemic in type 
but local and ending in recovery. Wolbach 
(20) in 1915 subdivided the blastomyces into 
(a) blastomyces, yeasts which grow out in 
mycelium and form endospores; (b) torula, 
yeasts which do not grow out in mycelium nor 
form endospores. He surmised from the 
gelatinous character of the lesions due to 
zooglia formation found in the sections that 
the two cases of Rusk (14) reported as blasto- 
mycosis were actually torulz, although cul- 
tures were lacking. Stoddard and Cutler (18) 
established torula as a clinical and patho- 
logical entity. They differentiated it from 
blastomycosis on a clinical, pathological, 
cultural, morphological, and experimental 
basis. Shapiro and Neal (16) reported a case 


of torula meningitis of 5 months’ duration in a 
boy 16 years old. Various methods of treat- 
ment failed, including the use of serum of 
rabbits immunized with torula. Freeman and 
Weidmann (6) reported a case of torula and 
also reviewed the literature. They brought 
forth evidence to disprove the accepted theory 
that cysts of the brain are formed by lysis of 
tissue due to the specific biological activity of 
the organism, as stated by Stoddard and 
Cutler (18). Sheppe (17) reviewed the litera- 
ture and found that torula could be recovered 
from experimental animals although no lesions 
were evident grossly or microscopically. 
Hansmann ‘(10) reported a typical case with 
central nervous system involvement. Bettin’s 
case (1) brought the total to seventeen. 
Hranova (rr) found torula on the tonsil of a 
young girl and this suggests the tonsil as a 
possible portal of entry. Sanfelice (15), and 
others, have isolated torula from human 
malignant tumors, and these strains in the 
hands of Nichols (12) have proved pathogenic 
for rabbits and guinea pigs. 

In animals, Frothingham (7) isolated the 
torula from a case arising spontaneously in a 
horse, and produced typical lesions in guinea 
pigs and rats. 

In nature, torula is widely distributed, 
occurring in the soil, breweries, on trees, 
fruits, in and on wasps and bees, in compressed 
yeast, olive oil, and butter (9). 


REPORT OF CASE 


L. M., negro, female, aged 26 years, was admitted 
to Memphis General Hospital December 8, 1924, 
complaining of pain and swelling of left groin. The 
family and past history was negative. 

The present illness began in August, 1924, with 
vaginal discharge and pain in the left lower abdo- 
men, radiating down the left leg to the knee. Pain 
was of a dull, aching character, increased by move- 
ments. Patient was up and about her home, attend- 
ing to her duties. Sixteen days previous to admission 
to the hospital, a swelling appeared in the left groin 
which was accompanied by intense pain in the re- 
gion of the swelling. The swelling increased in size, 


1 Read before the Southern Surgical Association, Louisville, Kentucky, December 15 to 17, 1925. 
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Fig. 1. Sagittal section showing left half of pelvis and 


upper left thigh. A, Abscess in inguinal region communi- 
cating through femoral canal, B, with extraperitoneal 
abscess in pelvis, C. D, Symphysis pubis. /, Uterus. 
F, Bladder. 


and patient was confined to bed on account of the 
pain and high fever. 

Physical examination revealed a well developed 
and fairly well nourished negro female, lying in bed, 
apparently suffering considerable pain. ‘Tempera- 
ture, 101 degrees; pulse, 135; respiration, 24; and 
blood pressure, 112-80. Examination of the head 
including the eyes, ears, and nose was negative. 
The tonsils were hypertrophied, ragged, and hyper- 
zmic. The thyroid gland was negative. There was a 
moderate adenopathy of the cervical glands. The 
lungs and heart were negative. The abdomen was 
normal in contour and negative throughout except 
for pain, tenderness, and rigidity over the left lower 
quadrant. Examination of the sexual organs showed 
a moderate vaginal discharge, mucopurulent in char- 
acter. The uterus was high up, pushed over to the 
right and more or less fixed. To the left of the uterus, 
there was an ill-defined, fluctuating mass which 
occupied the left vaginal fornix and displaced the 
vagina to the right, and which appeared to be con- 
tinuous with the swelling which was apparent in the 
left inguinal region. A sense of fluctuation was 
obtained over the inguinal mass by palpation over 
the mass in the left pelvis (Fig. 1). The skin was 
warm and moist. 

Laboratory findings. 


The urine (catheterized 


specimen) was of amber color; with specific gravity, 
1,028; reaction, acid. Two or three pus cells to the 
high-power field were found; otherwise, negative. 
Blood count showed: white cells,24,800; polymorpho- 
neutrophiles, 68 per cent; lymphocytes, 25 per cent; 
large mononuclears, 7 per cent; eosinophiles, none; 


Fig. 2. Smear of pus from inguinal abscess of human 
case fixed and stained by Michelson’s technique. a, Torula 
phagocytized by large mononuclear leucocyte, showing 
capsule. 6, Another large mononuclear. c, Polymorpho- 
nuclear leucocytes. d, Red blood cells. 850. 


basophiles, none.. Wassermann test showed nega- 
tive reaction. X-ray of spine and pelvic bones 
showed them to be normal. 

Provisional diagnosis. Inguinal abscess, originat- 
ing as a pelvic infection, dissecting down the femoral 
canal. 

Progress notes. Diurnal variation of the tempera- 
ture was from 100 degrees a.m. to 103.6 p.m. The 
pulse ranged from 100 to 120; respiration from 22 to 
28. 

On December 13, under ethylene anesthesia, an 
incision was made over the fluctuating mass in the 
inguinal region evacuating a large quantity of pus. 
Digital examination of the abscess cavity in the 
groin showed that it communicated with another 
cavity in the pelvis by way of the femoral canal. The 
canal was large enough to admit the index finger. 
Evacuation of the abscess in the groin was followed 
by immediate disappearance of the pelvic mass. 
Some of the pus was submitted to the laboratory for 
examination. 

Following incision and drainage, the temperature 
and pulse dropped to a lower course. For a period of 
6 days the temperature ranged from 99.4 degrees to 
100.4 degrees, and the pulse from g2 to 110, after 
which time a higher course was assumed, tempera- 
ture ranged from ror to 103 and the pulse from 100 to 
130. The temperature was of the remittent type. 

The local condition cleared up rapidly and had 
ceased discharging by the twenty-sixth day after the 
patient entered the hospital. Yet, the degree of 
toxemia was apparently more marked. The tem- 
perature range was from 102 to 104 degrees and pulse 














McGEHEE AND 








Me easins 


~ [9d F- 


Fig. 3. Smear of pure culture of torula isolated from 
inguinal abscess of human case stained by Gram Weigert 
stain. a, Torula with capsule unstained. b, Torula with 
stained capsule in the act of budding. c, Torule with 
stained capsular matrix connecting cells. 850. 


range from 120 to 138, and on the thirty-third day 
of the disease the temperature reached 105 degrees. 
On the forty-first day of the disease, the temperature 
became intermittent in type, ranging from normal 
to 103. It remained thus until the forty-seventh day 
of the disease, when it again became remittent in 
type, gradually declining and reaching normal on 
the seventy-fifth day after patient’s entrance into 
the hospital. 

The degree of toxamia in this case was marked 
from the beginning. The urine remained normal 
throughout. The leucocyte counts were of interest 
in that they were characterized by high total counts 
ranging from 15,000 to 24,000 with a low neutro- 
phile count never going above 68 per cent. 

On the thirty-first day of the disease, the patient 
developed a cough with expectoration and com- 
plained of pain in the left chest. Physical examina- 
tion of chest revealed a few rales in the left base but 
repeated sputum examinations were negative for 
tubercle bacillus and torula. Throughout the course 
of the disease the patient was given one dram of 
saturated solution of iodide of potash, three times a 
day, alternating with sodium iodide intravenously. 
She was discharged on March 1, 1925, having re- 
mained in the hospital eighty-four days. 

The patient was seen and examined on November 
13, 1925, at which time she reported to have been in 
the best of health since discharge from the hospital 
over 8 months before. She had regained her weight 
and felt perfectly well. A pelvic examination at this 
time revealed no abnormality and there was not the 
slightest evidence of the infection which was present 
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Fig. 4. Spleen of guinea pig showing lesions of torula 
after intracardiac injections of a 24 hour pure culture of the 
torula isolated from the inguinal abscess of the human 
case, and external view, sectioned surface. 


on her admittance. Uterus was freely movable, 
normal position, all thickening at the base of the 
broad ligament had entirely disappeared. 

Bacteriological findings. The pus from the in- 
guinal abscess was thick, creamy, and gray. Smears 
stained with Gram’s showed 94 per cent polymor- 
phonuclears, 7 per cent large mononuclears, a few 
red blood cells, and many double-contoured, yeast- 
like bodies. These varied in size from 7 to 15 micra, 
were usually round, but a few were oval; only two 
budding forms were seen. The walls stained easily, 
varied in thickness, being well developed in the large 
form and very fine in the small forms. Surrounding 
the cells was a capsular matrix which did not stain in 
the majority of cases but sometimes took the acid 
dye. The protoplasm stained diffusely but poorly, 
being unstained in the majority of cells. No pyo- 
genic bacteria were observed. Acid fast stain was 
negative. 

With 20 per cent sodium hydroxide, the double 
wall was brought out in greater detail and each cell 
was seen to contain one to five spherical, highly 
refractile granules. Some of the cells were vacuo- 
lated. The capsular matrix of the organism was 
easily distinguished. 

The specimens were fixed with potassium bichro- 
mate and stained with Loeffler’s alkaline methylene 
blue.! The cells showed one to five bluish-staining 
granules, phagocytosis by large mononuclears was 
rather frequent (Fig. 2). The organisms occur singly 
or-in pairs. 

1This technique of staining torula and similar micro-organisms was 
devised by Dr. I. D, Michelson and is as follows: A thin smear of the 
organism on a slide is air dried and fixed in a 1% aqueous solution of 
»otassium bichromate for 1 minute. Washed in water and stained with 
Coes alkaline methylene blue for 1 minute. Washed in water and 


dried by blotting, the morphological characteristics were best seen. 
Capsules were stained blue or green. 
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On culture, the same organism is grown from the 
pus in pure form as was seen in the direct smear. It 
shows the same general morphology (Fig. 3) except 
that the capsular material became manifest only in 
old cultures and then appeared connecting the cells 
as well as surrounding them. In broth, the growth 
was poor, appearing as a thick adhering sediment 
with a tendency to grow up the sides of the tube. 
On Sabaroud’s medium, the best growth was ob- 
tained. Colonies appeared in 24 hours, small, white, 
opalescent, and round, which enlarged rapidly, be- 
coming coarsely granular and hemispherical, then 
thickly mucoid, stringy, and pasty with a tendency 
to heap up in the center. Finally, they became con- 
fluent. The color changed to a cream tint and then 
through varying shades of yellow to dark brown. 
On Sabaroud’s slants, brownish pigmentation was 
most marked on the surface and could be scraped 
off, exposing a yellowish layer. On blood agar, the 
growth was sparse and discrete, occurring as small, 
grayish-white, round colonies. On Loeffler’s blood 
serum, the growth resembled that on blood agar ex- 
cept that the colonies were smaller and more watery. 
On the following sugars in Smith fermentation tubes 
no fermentation was noted at the end of 7 days: 
dextrose, maltose, mannite, lactose, saccharose, 
levulose, nutrose, dextrin, salacin, inulin, and raffi- 
nose. Since it has been demonstrated (9) that the 
fermentation of yeasts is subject to change and that 
they can be adapted in their ability to ferment 
sugars, the organism was cultivated on various 
sugars for 3 months with negative results. There 
was no liquefaction of gelatin. There was no reac- 
tion in litmus milk. Indol production was negative. 
The organism reproduced by budding only. During 
the 12 months of cultivation, no mycelia have been 
noted. In old cultures, fat globules, one to three in 
number, have been seen in the cell, and resting cells 
have been observed. Grown on gypsum blocks at 
room and incubator temperature, no endospores 
have been scen. The hydrogen-ion range was from 
two toeight. Repeated blood cultures of the human 
case proved negative for torula and other pyogenic 
organisms. A special effort was made to demonstrate 
the gonococcus. Sputum was negative for tubercle 
bacilli. Smears and cultures of tonsils were negative 
for torula. 

The following animal inoculations were done. A 
24 hour broth culture of the organism isolated from 
the inguinal abscess was well broken up and injected 
into two guinea pigs and two rabbits which, at the 
end of 7 weeks, were killed. Guinea pig No. 1, which 
had received 1 cubic centimeter intraperitoneally, 
showed enlargement of the mesenteric lymph nodes. 
On section they were gray and soft. Guinea pig 
No. 2, which received 1 cubic centimeter intra- 
cardially, showed small, circumscribed lesions in the 
spleen (Fig. 4), liver, and kidneys varying in size 
from pin-point to 4 millimeters in diameter and in 
color from white to a dirty yellow. The small ones 
were firm, the larger ones were raised above the sur- 
face, softer in consistency, and surrounded by red- 


dish zones. The mesenteric lymph nodes were great- 
ly enlarged; on section, they were firm and dull in 
appearance. Rabbits Nos. 1 and 2, injected intra- 
peritoneally and intravenously with 1 cubic centi- 
meter, respectively, showed the same type of lesions, 
except that the lesions were much smaller, from pin- 
point to pin-head in size. The brains were negative 
macroscopically. 

Microscopically the smaller lesions proved to be 


placed by aggregates of polymorphonuclears, sur- 
rounded by a zone of congestion; or proliferative 
nodules composed of epithelioid and lymphoid cells. 
The larger ones (Fig. 5) were older abscesses with 
centers composed principally of polymorphonuclears 
with some large mononuclears and a periphery rich 
in fibroblasts and large mononuclears, surrounded 
by a zone of congestion. The brain and mesenteric 
lymph nodes showed also the smaller lesions. 

The same organism with which the animals were 
inoculated was cultured from the lesions in the liver 
(Fig. 6) and spleen of pig No. 2 and kidneys of pig 
No. 1, and rabbits Nos. 1 and 2. 

Summary of case. Patient first came under obser- 
vation with a vaginal discharge and pain in the lower 
abdomen radiating down the left leg to the knee, of 
4 months’ duration. A mass appeared in the left 
groin 16 days before admission attended with pain 
and fever for the first time, necessitating the pa- 
tient’s taking to bed. The mass was evacuated and 
found to contain thick, cream-colored pus. The pa- 
tient’s discomfort was relieved for a few days only 
to be followed by high fever, lasting 74 days. Sub- 
jectively and objectively, her condition did not 
justify so high a fever. The whole picture was sug- 
gestive of gonococcemia but smears and cultures for 
the gonococcus were negative. The total number of 
white blood cells was high, but the polymorpho- 
nuclears were low and there was a mononuclear in- 
crease. Torula were found in the pus, either lying 
free or phagocytized by mononuclears. It was grown 
in pure culture and proved highly pathogenic for ex- 
perimental animals. The patient has recovered and 
is still living. It has been one year since her dis- 
charge from the hospital. A recent pelvic examina- 
tion revealed no adhesions nor the usual residue of a 
gonococcal infection. As no other organism was seen 
or grown, we feel justified in attributing to the torula 
the etiological factor in this case. 

The organism isolated from our case was 
identified as a torula because of the following 
characteristics: (a) yeast-like, double-con- 
toured bodies which did not form mycelia or 
endospores; (b) it did not ferment any sugars. 
According to mycologists, torula is a genus 
including only yeasts which do not produce 
endospores. Our organism has stood true to 
the above characteristics over a 12 months’ 
period of observation. 
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Fig. 5. Lesion of torula in liver of guinea pig the spleen 
of which is shown in Figure 4. a, Center of abscess composed 

rincipally of polymorphonuclear leucocytes with some 
— mononuclears. 6, Periphery of abscess rich in large 
mononuclear cells and fibroblasts. 
about abscess. d, Hepatic epithelial cells. e, Periportal 
space with bile duct, hepatic artery, and portal vein. 45. 


c, Zone of congestion 


Clinically, cases of torula which have so far 
been recorded in the literature can be divided 
into: (a) The systemic type usually involving 
the central nervous system, simulating brain 
tumor and tuberculous meningitis. One case 
of pulmonary involvement has been de- 
scribed simulating tuberculosis, syphilis, and 
abscess of the lung. The white count is 
usually normal although in a case of Stoddard 
and Cutler (18) the count ranged from 10,200 
to 34,300. The temperature is usually normal 
but may be elevated as in the above case 
(Stoddard and Cutler, 18) in which the tem- 
perature range was from normal to 103.8. 
All cases of the systemic type of torula infec- 
tion have ended fatally. (b) The local type, 
exemplified by a case reported by Brewer and 
Wood (2), which was characterized by a 
localized abscess of the muscles of the verte- 
bral column with slight fever, a white count of 
21,000 cells, and a rapid recovery. Our case 
belongs to the latter group. 

In our case a vaginal discharge followed by 
the appearance of a pelvic mass, the high, 
continued, remittent, and intermittent fever, 
forces one to rule out a gonococcus infection. 


INFECTION IN MAN 





4 S9ASH, 

Fig. 6. Smear of pure culture of torula isolated from 

abscess of liver of guinea pig, shown in Figure 5, fixed and 

stained by Michelson’s technique. a, Torule with stained 

capsular matrix connecting cells. 6, Torule lying close 
together. X850. 


Unfortunately, no vaginal smears were made. 
Smears from the pelvic mass were negative 
for the gonococcus or other pyogenic bacteria. 
Repeated blood cultures on media suitable for 
the growth of gonococcus were always nega- 
tive. Clinically, if gonococcal in origin, it 
would belong to the type “ Forme Prolonge”’ 
of Debré and Paraf (5) with emaciation, 
arthropathies, and usually death. None of 
these characteristics was present in this case. 
It is possible that the torula was a secondary 
invader overgrowing and replacing the gono- 
coccus, but it was the only organism seen on 
smear or on culture. On the other hand, 
yeast-like organisms have been described by 
Van de Velde (19) in acute inflammations of 
the cervical mucosa or exacerbation of chronic, 
usually gonorrhoeal, inflammations. In 9 
cases, inflammation developed suddenly with 
itching and smarting, grayish-yellow dis- 
charge, redness and swelling of the vulva and 
vagina. Colpe (4) saw a long continued endo- 
metritis which he claimed was due to a 
blastomyces. Thus the original focus of infec- 
tion in our case may well have been caused 
by a yeast-like organism. The temperature 
range of our case is different from that of 
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Brewer and Wood (2) both as to height and 
duration. The patient neither subjectively 
nor objectively appeared to be as sick as the 
temperature indicated. 

The organism isolated from our case was 
similar to those described by others in its 
biological characteristics. Morphologically it 
differed in the difficulty with which its walls 
took the ordinary stains. Experimentally, 
although g months old, the organisms pro- 
duced lesions in rabbits and guinea pigs more 
regularly and extensively than those of 
Sheppe (17) and those of Stoddard and Cutler 
(18) but less than those of Frothingham (7). 
Since Stoddard and Cutler used Frothing- 
ham’s torula, it would appear that the or- 
ganism loses its virulence on subculture. 
Therefore, our torula would have given even 
more extensive lesions probably if injected 
earlier. 

CONCLUSIONS 

1. Torula infection in man can be sub- 
divided into (a) the systemic type, usually 
without fever or leucocytosis and always end- 
ing fatally; (b) the local type, attended with 
fever, leucocytosis, and recovery. 

2. ‘The case here presented belongs to the 
second group, the second of this type to be 
recorded. 

3. This is the first reported instance in 
which a torula has been isolated from a negro. 

4. Pathogenicity of torula varies in differ- 
ent strains and in the same strain on sub- 
culture. This may account for the difference 
in the clinical picture in man and the experi- 
mental picture in animals. ; 


We are indebted for assistance in the study of this case 
to Dr. Harry C. Schmeisser and for the illustrations to 


Mr. Joseph L. Scianni, director and illustrator, respective- 
ly, of the Pathological Institute, University of Tennessee 
College of Medicine. 
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SURGERY UPON THE TUBERCULOUS PATIENT' 


By F. WEBB GRIFFITH, M.D., AsHeviLte, N. C. 


surgical treatment of pulmonary tuber- 

culosis but rather with the results of 
everyday surgical operations upon patients 
whe are so unfortunate as to have pulmonary 
tuberculosis. 

In a well regulated hospital the course and 
result of many infections can be charted, so 
that with a large series of cases one could tell 
fairly well what complications and what 
mortality might be reasonably expected. If 


[os brief paper does not deal with the 


surgical procedures were instituted, for in-. 


stance during typhoid fever, the results could 
soon be accurately tabulated and the value 
of a given procedure determined. Pulmonary 
tuberculosis, however, does not run a regular 
course. Many cases with very slight tuber- 
culosis and apparently in good physical con- 
dition rapidly go to a fatal termination. 

On the other hand, it is not uncommon for 
an emaciated, desperately ill, tuberculous 
patient to begin almost suddenly and with- 
out reason to improve and to go on to cure 
and remain in good health until death from 
some other cause. For that reason we can 
establish no standard for control, and merely 
because a patient with pulmonary tuber- 
culosis improves or becomes worse following 
a surgical operation is no positive proof that 
the operation is entirely responsible. How- 
ever, 15 years’ work among such patients 
does give me certain fixed ideas which, while 
not proved scientifically, I firmly believe. 
These’ ideas I present today for what they 
are worth. 

ANZSTHETICS 

The tuberculous patient is below par and 
obviously the same care in every respect 
should be exercised in choosing the anesthetic 
as in choosing an anesthetic for any other 
substandard risk. With chloroform and spinal 
anesthesia I have had absolutely no ex- 
perience. Local anesthesia with a preliminary 
hypodermic injection of morphine is by 
far the method of choice when it can be 
used. I once heard a prominent surgeon state 


that he seldom used local anesthetics, for 
while he recognized their value he could not 
get through his day’s work of several opera- 
tions if he had to give the extra time neces- 
sary to operate under local. Such an attitude 
would be entirely out of place in the treat- 
ment of tuberculous patients just as it would 
in many other substandard risks. 

For many years I tried to use nitrous-oxide 
oxygen out of deference to the wishes of some 
of our local chest specialists who insisted upon 
that particular anesthetic. With this it was 
difficult for me to get complete prolonged 
relaxation as I have seen in some clinics. As 
a result, the patient was frequently straining 
at times when complete relaxation was most 
desired. If, as we are told, there is increased 
blood pressure under nitrous-oxide oxygen 
anesthesia, that alone would increase the 
danger in tuberculous patients, especially 
those with a tendency to pulmonary hemor- 
rhage. I have almost completely given up this 
anesthetic except when it is practically de- 
manded by the chest specialists, and then I 
use it only under protest. 

Ether has been by far the most satisfactory 
anesthetic and I am convinced that if care- 
fully given it does practically no harm to the 
lungs. 

If the respiratory tracts of a large number 
of non-tuberculous patients were watched by 
the chest specialist as carefully for 2 or 3 
days after operation as are these tuberculous 
cases, I firmly believe he would find just as 
large proportion showing bronchial irritation, 
a few rales, or possibly, a small patch of 
bronchopneumonia. 

For the past 2 years I have been using 
ethylene to some extent. As yet my experi- 
ence with it is too limited to form a conclu- 
sion, but it bids fair to rival, if not to replace, 
ether in these cases. 

I have tried to analyze the results of one 
hundred consecutive operations upon patients 
under treatment for pulmonary tuberculosis. 
The indications were as follows: 


1 Read before the Southern Surgical Association, Louisville, Kentucky, December 15, 1925 
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Cases 
Acute appendicitis (unruptured).............. 15 
PEON DODO oo ook nose oir tccenscseee 5 
Tuberculosis of cecum, appendix, or peritoneum 19 
Subacute or chronic appendicitis............. 15 
(4 of which also had dilatation for dysmenor- 
rhoea) 
‘Tuperculosis Of kidney... . 5... ccc cesees  -¥ 
Tupercuiosis Of testicle... .....0.cccccccceen 3 
0 a ee ee ere eee 3 
Cauterization of cervix for leucorrhoea........ 2 
ee er rr re I 
NIE NNN oiicsac esi wbiosmeaivg cade I 
Excision of persistent sinus of the chest....... I 
TUDSCHIOES OF TDUMD... 5. icc ccc cee ccceacs I 
OE LT ee COTO I 
(Area of skin size half dollar excised) 
ES a eer ree 2 
RI aca tcch aya up iiwiga elas alsiawtaveria apeucea 3 
(Hypertrophied endometrium with glandular 
dilatation) 
Chronic pelvic inflammatory disease with faecal 
fistula from previous operation............ I 
I 5cc5 5515 sip:Sia.ave GA bd. dchvarala eds I 
I sooo cin ss svicb Suen secre icine aca! I 
(First operation drainage of gall bladder and 
appendectomy. Five months later cholecys- 
tectomy and drainage of common duct) 
Se Veo ere rare I 
I she iriiens:k% paieersinadan a viewers I 
(Dilatation of cervix) 
I NG os ¥..5 inin's Sradreits Waeisrae aene ors I 
ee rT Teer eer e Pee I 
Termination of pregnancy................. 20 


There were no operative deaths. 

These cases were watched for a period of 
2 months or longer to determine the results 
of the operations and the effect upon the 
lungs. . 

In the fifteen cases of acute appendicitis 
and the five cases of ruptured appendix the 
postoperative course and duration in hospital 
were about as usual. Upon discharge they 
were naturally a little weaker than they 
would have been had they been strong and 
robust before operation. While there was no 
demonstrable effect upon the lungs for a 
period of 2 months, yet the patients failed to 
gain in the fight against tuberculosis for that 
period of time. As, however, these were all 
operations of necessity there was no other 
choice. 

There were 19 cases of tuberculosis of 
cecum, appendix, or peritoneum, in other 
words abdominal tuberculosis. In no case 


was anything done except appendectomy and 
letting out the ascitic fluid if present. I did 





not feel justified in any of these cases in 
resecting even when the involvement seemed 
localized in the cecum. Possibly I should 
have been more radical. In three cases there 
was complete symptomatic cure. In the other 
16 the results were questionable. Most of 
them seemed to improve for a few weeks or 
possibly months, but the final results left 
much to be desired. 

In the group of subacute or chronic appen- 
dicitis were 15 cases. Some of these were 
probably not appendicitis. The rest, forced 
feeding, and toxin of tuberculosis form a triad 
which at times plays havoc with digestion 
and give symptoms closely simulating the 
“indigestion appendix.”” When these symp- 
toms of indigestion are interfering with the 
patient’s recovery from tuberculosis, there is 
a big temptation to do an appendectomy. So 
that while in this group there were a minority 
who had definite pathological symptoms re- 
ferring to the appendix and were greatly ben- 
efited or entirely relieved of the abdominal 
symptoms, the majority were unimproved. 
Apparently, in none of these cases was the 
lung condition made worse. 

The patient with tuberculosis of the kid- 
ney, apparently unilateral, was not improved 
at all by the operation. If anything she was 
made worse and died 3 months later of acute 
miliary tuberculosis. 

Removal of tuberculous testicles, of ovarian 
and parovarian cysts, of hemorrhoids, cau- 
terization of the cervices with actual cautery 
for profuse leucorrhoea, drainage of an ischio- 
rectal abscess, cure of the ischiorectal fistula, 
excision of a sinus of the chest, excision of 
the end of a thumb for tuberculosis, excision 
of the area of skin of the perineum involved 
in pruritus perineii, all of these operations 
gave great benefit when the source of con- 
stant irritation was removed and the patients 
thereby enabled to fight better the pulmonary 
tuberculosis. 

In the two cases of uterine fibroids, hamor- 
rhage was the indication, and as the patients 
were rather young, hysterectomy was done 
instead of radiotherapy in order to save the 
ovaries. 

Curettage in the two cases of hypertro- 
phied endometrium with glandular dilatation 
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checked the menorrhagia and thereby lessened 
the drain upon the patients. 

Removal of the uterus and adnexa and 
closure of the fecal fistula in a case of chronic 
pelvic inflammatory disease lifted such a 
load from the patient that the pulmonary 
lesion immediately improved. The cough, 
expectoration, and the physical signs of ac- 
tivity in the lungs which had been present for 
2 years completely disappeared in a few 
months after operation. 

There comes occasionally to every physician 
and frequently to those of us who are gyne- 
cologists the necessity for deciding whether 
or not the life of the fetus should be sacrificed 
in the interest of the mother. In every one 
of the twenty cases of this series there were 
two consultants who shared the responsibility 
with me, one of whom was the lung specialist 
who had been treating the patient. 

In a health resort like Asheville it is not 
surprising that pulmonary tuberculosis should 
not only head the list of causes for therapeutic 
abortion but should exceed all other causes 
combined. Just what is sufficient indication 
to justify emptying the uterus in a tuber- 
culous patient is still a much mooted ques- 
tion. You will see one patient who has ap- 
parently only a slight lesion, and that well 
arrested, pass through pregnancy nicely, and 
then after labor rapidly go to pieces, either 
by a flaring up of the pulmonary lesion or by 
a general miliary tuberculosis. On the other 
hand, one with an advanced lesion can oc- 
casionally go through without apparently 
doing much damage. 

The patients with pulmonary tuberculosis 
who become pregnant may be roughly divided 
into three groups: (1) those in whom the 
disease is so markedly advanced that, regard- 
less of pregnancy, the duration of life would 
be at the most only 2 or 3 years; (2) 
those in whom the disease is moderately 
advanced, and in whom the lesion may be 
quiescent, but who will always be tuber- 
culous; and (3) those with incipient 
tuberculosis. 

Paradoxical as it may seem, I believe that 
termination of pregnancy is most frequently 
indicated in the first and third groups. 

In the first group, those who are, so far as 


we can tell, rapidly losing ground from the 
tuberculosis alone, it is wrong to allow them 
still further to hasten their end by the burden 
of a pregnancy when they may not even go to 
term. 

In the incipient cases we have the other 
extreme. It is reasonably certain that such 
a patient could go through pregnancy and 
give birth to a healthy child. But it is almost 
just as certain that in the meantime she will 
have herself passed from the incipient to the 
moderately advanced group. In other words, 
by allowing the pregnancy to continue to full 
term she has thrown away her golden oppor- 
tunity to get well. Isn’t it much better, in 
such cases, to terminate pregnancy at the 
earliest moment before the tremendous strain 
is placed upon the lungs, and allow the woman 
to have her chance to become thoroughly re- 
covered from her tuberculosis? Then, in a 
few years she may, with a minimum amount 
of risk, have not only one but several children 
and still maintain her health. 

It is in the second or moderately advanced 
group that there is the greatest difficulty. to 
decide. 

In this group, if the patient has already 
one or two children, I still believe that her 
health comes first and that she is not justified 
in running the risk for the sake of further 
children. If, however, she is childless and is 
willing to accept the risk after it has been 
thoroughly explained to her, I believe the 
pregnancy should be allowed to continue 
under careful observation. 

In a case in which the religious convictions 
of the patient do not permit of the termina- 
tion of pregnancy under any circumstances, 
then the physician has no right to insist but 
merely explain the dangers and to advise 
accordingly. 

In the 20 cases where pregnancy was ter- 
minated the duration of pregnancy estimated 
from the history and examination was as 
follows: 


Cases 
Ee ee ee ee eee 2 
From first to second months inclusive. ....... II 
From two to three months inclusive.......... 7 


There were no cases after 3 months. The 
reason is that all the cases were under the 
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close observation of specialists in tuber- 
culosis and when pregnancy occurred the 
question of termination was discussed. Our 
attitude has been that if termination is to 
be done, do it early and give the patient the 
maximum benefit. In no case in which preg- 
nancy had been allowed to progress over 3 
months did we feel it wise to interfere at a 
later date. 

In three or four instances I have had to 
decide whether it was justifiable to terminate 
pregnancy the second time. The physical 
condition of the patient is the criterion and 
not whether a therapeutic abortion has been 
done before. I would consent to a second 
operation only upon condition that we go a 
step further and sterilize the patient. Some 
of these patients are young and while at the 
time not in shape to go through a pregnancy, 
yet it is possible that a few years later they 
may be so improved as to be perfectly justi- 
fied in taking the risk. In such cases instead 
of doing the usual ligation and cutting of the 
tubes, it would be wiser to employ some of 
the methods which aim at temporary sterili- 
zation. The technique described by Carey 
Culbertson in 1917 appeals to me more than 
any other I have seen. This procedure leaves 
the tubes patent and opening into a small 
cul-de-sac in front of the uterus and com- 
pletely cut off from the rest of the abdominal 
cavity. 





Culbertson performed this operation thirty- 
one times but unfortunately has not yet had 
occasion to “unsterilize”’ any of the patients 
so that while it is very pretty theoretically 
it may not work out so nicely in practice. 
However, it gives the patient hope that some 
day she may still be in shape to become 
pregnant, and she is not so depressed men- 
tally as is sometimes the case when a woman 
realizes that she is permanently and irrepa- 
rably sterile. 

CONCLUSIONS 

1. Local anesthesia should be used when- 
ever possible. Ether does practically no more 
harm to the tuberculous than to the non- 
tuberculous lung and a general anesthesia 
with ether should be employed whenever the 
necessity arises. Ethylene bids fair to replace 
ether in these cases. 

2. Pulmonary tuberculosis is not a strong 
contra-indication to surgery. On the con- 
trary, many patients are greatly benefited by 
the surgical removal of conditions which are 
indirectly retarding their recovery. 

3. Whenever a tuberculous patient be- 
comes pregnant intervention should be con- 
sidered. If it is deemed wise to allow the 
pregnancy to go to full term, well and good; 
if, however, it is reasonably certain that 
intervention will have to be done it should be 
done early before irreparable damage has 
been done to the lungs. 
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RAT BITE FEVER 
COMPLETE REPORT OF A CASE’ 


By WALTER E. HENNERICH, M.D., St. Louis, Missouri 


infectious disease, caused usually by 

the bite of a rat, and characterized by 
paroxysms of fever, by an inflammatory reac- 
tion at the site of the wound, by enlargement 
and tenderness of the adjacent lymph glands, 
and by a local or a general exanthema. The 
exciting factor is thought to be the spirocheta 
morsus muris although a streptothrix has also 
been described. 

Since rat bite fever was first described by 
Wilcox in 1840, cases have been reported by 
various Japanese, French, English, and Amer- 
ican authors. The Japanese have done ex- 
tensive experimental work in connection 
with the disease and have contributed the 
greatest number of articles in the past few 
years. Some 140 odd cases have been re- 
ported since the above date, but only a few 
cases are in the United States, and as far as I 
can find in the literature only one case in the 
city of St. Louis, which was presented by 
Dr. John Zahorsky before the St. Louis 
Medical Society, on April 14, 1925. 

That the disease is rare is readily estab- 
lished by the fact that we frequently find 
reports of cases of rat bite, yet seldom do we 
find a report of a case of rat bite fever. It 


[eo bite fever has been defined as an 


3 








would seem that only infected rats transmit 
the disease and also that the disease is more 
or less rare in the rat itself. 

I wish to report a case which fits in well 
with the excellent discussion of Dembo et al 
in the American Journal of Diseases of 
Children, February, 1925. 


C. A. H., white male, age 27, was bitten on the 
right hand by a rat on June 14, 1925. The wound 
bled a little and then healed, but on June 24 (10 
days after he was bitten), the patient states that 
the hand again began to swell and become painful. 
After losing several nights of sleep, he came to me 
seeking relief, complaining of a swollen hand, with a 
throbbing pain, pain in the axilla, headache, fever, 
pain in the arms and legs, dizziness and fatigue. 

The physical examination was negative except for 
the local condition, and enlarged, painful and tender 
epitrochlear and axillary glands (on the same side), 
and a morning temperature of 100 with a pulse of 92. 

The hand and the lower one-third of the forearm, 
were swollen, painful, and tender, and on the dorsum 
of the hand between the fourth and the fifth meta- 
carpal, was a bluish or a purplish discoloration, about 
2 centimeters in diameter, about which was an area 
of redness. An incision was made but no pus was 
found. Bichloride packs were applied and the pa- 
tient was advised to use continuous normal saline 
soaks. 

The following day the pain was relieved, but for 
several days the other symptoms remained. No pus 
was found at any time. I advised the patient to 


The temperatures from June 28 to July 6 were morning temperatures and consequently it is presumed that the 


afternoon readings would be somewhat higher. 


1From the Surgical Service of the St. Louis University School of Medicine and the St. Mary’s Group of Hospitals. 
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enter the hospital for a complete study of the case, 
which he did. 

During this period, the discoloration at the site 
of the bite, had taken on a distinct purple hue, and 
several macules, about 3 millimeters in diameter 
appeared on the dorsum of the hand and the wrist, 
later developing into pustules. 

He was admitted to the St. Mary’s Infirmary on 
July 5, 1925, and assigned to the surgical service. 
The discoloration had now taken on the appearance 
of an ulcer 2.5 centimeters in diameter, with a central 
area of dry gangrene, 1.5 centimeters in diameter 
which soon sloughed off leaving a typical punched 
out ulcer, with a dirty gray base. 

The complaint upon admission to the hospital was 
the same as previously, i. e., swollen and painful 
right hand, with a pain extending into the upper arm 
and armpit, headache, dizziness, and vague pains 
in the muscles and joints throughout the body. 

The laboratory findings were as follows: The 
urine was amber colored; acid; specific gravity 
1024; no albumin, sugar, acetone, or diacetic acid; 
no casts or pus cells. White blood count, 6,200; 
red count 4,900,000; hemoglobin, 75 per cent; 
clotting time 3 minutes 20 seconds; Wassermann 
negative; blood pressure 110-65. Dark field, no 


spirochete found. Differential count: polymorpho- 
nuclears, 78 per cent; large lymphocytes, 12 per cent; 
small lymphocytes, 5 per cent; eosinophiles, 3 per 
cent; mast cells, 2 per cent. Blood sugar, 91 milli- 
grams per 100 cubic centimeters of blood; non- 
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protein nitrogen, 30 milligrams per too cubic centi- 
meters of blood. Phenosulphonepthalein, 35-20—55 
per cent. 

Hot bichloride packs, 1:5000, were applied and 
salvarsan 0.4 gram given intravenously. Through- 
out his stay in the hospital, he complained of pain 
in various muscles and joints over the body, all of 
which subsided under the treatment. 

He was discharged on July 25, 1925, as recovered, 
and 1 week later reported himself as “feeling fine.’ 

NotEe.—Patient (C. A. H.) returned on March 3, 1926, 
stating he has been perfectly well. There has been no 
discomfort of any sort. The hand, as he states, is as good 
as ever. 


The salient points in the diagnosis are: 

1. Positive history of a rat bite. 

2. Temperature curve typical of the cases 
reported. 

3. Bluish discoloration at the site of the 
bite, with a local macular eruption about the 
hand and the wrist. 

4. Inflammatory reaction about the site. 

5. Enlarged and painful lymph nodes. 

6. Incubation period of 10 days. 

7. Vague musclé and joint pains. 

8. Probable increase in the polymorpho- 
nuclears and decrease in the haemoglobin. 








p 
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CAESAREAN SECTION AT THE COOK COUNTY HOSPITAL 
FOR THE PAST ELEVEN YEARS' 


By HENRY F. LEWIS, M.D., Cutcaco 


From the Obstetrical Service of the Cook County Hospital 


August 27, 1925, there were 170 cesarean 
sections performed in the Cook County 
Hospital, Chicago. 

The histories of 12 of these, known by the 
records in the warden’s office to have been 
performed during this period, cannot be found 
in the record vaults. The operating room 
statistics show that cesarean section was 
done in the 12 cases and the mortality records 
of the hospital show that none of the 12 died. 
Therefore we can use for our critical studies 
only 158 cases. 

During this period of 11 years there have 
been fifteen thousand deliveries at or near 
term in this hospital. There were 16 deaths 
in the 170 cases, a mortality of 9.4 per cent. 
We do not believe that we can be justly 
accused of doing an excessive number of 
cesarean sections. In fact the incidence of 
these operations was 1.1 per cent, or 11 per 
1,000. The number performed in 1914 was 3; 
in 1915, 4; in 1916, 8; in 1917, 6; in 1918, 9; 
iN 1919, 5; in 1920, 10; in 1921, 16; in 1922, 
19; iN 1923, 23; in 1924, 33; in 1925 (8months), 
22; total, 158. 

The increase since 1920 can be accounted 
for by two factors; first, that caesarean section 
was not so popular more than 5 years ago as 
now; and, second, that the number of obstetri- 
cal cases admitted to the hospital has about 
doubled in the past 5 years. 

My colleague, Dr. W. George Lee, has al- 
lowed me to use his statistics on the frequency 
of cesarean sections in Chicago hospitals, 
taken from records for the year 1923. The 
estimate is based on the number of czsareans 
per thousand obstetrical patients treated in 
each hospital. 

The Cook County Hospital had 8 per 1,000; 
of the other hospitals, A hospital had 42 per 
1,000; B hospital had 26 per 1,000; C hospital 
had 19 per 1,000; D hospital had 13 per 1,000; 
E and F each had 10 per 1,000. A total of 74 


ie the period from November 5, 1914, to 


other hospitals in Chicago show an average of 
19 per 1,000. It will be seen that the average 
of the County Hospital for the whole 11 years 
is 3 per 1,000 more than Dr. Lee’s average for 
the single year 1923, namely 11 per 1,000. 

A table showing the ages of our 158 patients 
follows: ' 


Age in Age in 

years Cases years Cases 
ee e has. a ete eee 7 
| I Ee yee ee 6 
16.. 3 seers 5 
17 7 39 8 
i... 16 31 4 
BO. F so 8688... 4 
20 ee a ne ee 5 
21 eS m.. 2 
22 12 oe 6 
23 8 36. 4 
24 9 37: 3 
25 4 41. I 
26 7 45 I 


mn 
oo 


To summarize: There were go patients be- 
tween 15 and 24 years of age; 52 between 25 
and 34; 15 between 35 and 45; and 1 case in 
which the age was not recorded. 

The periods of gestation were as follows: 


Cases Cases 

Term.... cco SOR ORI. se. , I 
8 months... 22 Beyond term......... 10 
7 months... woe 6 606 6(URROWE...... > hae I 
158 


The parity of our patients was as follows: 


Cases Cases 
eee 7 VI I 
RES ene gI VIL. 2 
Re eeraeeenane Se: SR easwte curate 1 
er 7 Gt dus vanes ade oie I 
_, A ene 8 i vukwuaseeneers I 
eshte sek aus abe 3 —— 
158 


There were 29 women who had undergone 
caesarean section one or more times previously. 


1 Read before the joint meeting of the St. Louis and Chicago Gynecological Societies, St. Louis, Missouri, October 10, 1925. 
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Previous Casareans 
Year Cases Year Cases 


BG Aiea ease pweite.; a Sa eee eer I 
ee eee eee DPR ieee dod iw se cemems 2 
eee reer 2 One ee re 2 
BD 5k. 6 SS de aes I SS ee ere ree 9 
BOEG «265: 2 i a taewre res 5 Kear 3 
IQIQ..... IQ25.. e+e 7 

29 


Brief accounts follow of 5 cases in which the 
woman was subjected to cesarean section a 
second or third time in Cook County Hospital. 


Case 1. M. W., aged 16, had her first caesarean 
section July 16, 1916. She was a primipara with a 
slightly justo-minor pelvis and a presenting head 
which remained floating for 15% hours without 
advance. Shortly before the operation the cord 
prolapsed but remained pulsating. ‘The child’s 
head was held up by an assistant during the giving 
of the anesthetic. The child, which survived the 
operation, was not of large size. The pelvic meas- 
urements were: interspinal, 22.5; intercristal, 25.5; 
intertrochanteric, 30.5; external conjugate, 19; con- 
jugata vera, 9.5. The operation was of the classical 
type. The patient had a rather stormy course of 
septic type but was discharged on the twenty-eighth 
day in good condition. She was instructed to come 
into the hospital a month or more before term at her 
next pregnancy. (Until 1923 we had no prenatal 
clinic at Cook County Hospital.) 

She came back September 10, 1917, about 6 weeks 
before estimated term. She had an uneventful time 
during this waiting period, and came into labor 
October 16, 1917. She was given a moderate test of 
labor, because of the border-line measurements of 
the pelvis and then was operated on by the classical 
method. Her temperature did not rise above ror 
degrees and her course was almost afebrile. The 
child was large and there had been no advance during 
the test of labor. She left the hospital in good 
condition with her child on the sixteenth day after 
operation. 

CasE 2. S. J., aged 35, had her first cesarean 
section in the Cook County Hospital, February 27, 
1918. She was pregnant at term with her fifth 
child. All former labors had been normal. Two 
months before entrance she had swelling of the legs, 
added to her general obesity. Three convulsions had 
occurred 14 hours before admission. She was not in 
labor. The head was movable above the inlet. The 
urine showed albumin, and hyaline, granular, and 
blood casts in abundance. The blood pressure was 
170-110. The pelvis was adequate, measurements 
being: interspinal, 26.5; intercristal, 30; intertro- 
chanteric, 35; external conjugate, 21.5. 

The day of entrance she was operated upon by 
the classical method. She ran a moderate febrile 
course for about 8 days, the highest temperature 
being 101.4 degrees F. A stitch abscess developed 


in the wound above the navel, but healed before her 
discharge. She left the hospital on the sixteenth day 
after operation in good condition, with her child. 

She again entered the hospital 2 years and 13 
days after her last delivery, March 3, 1920, pregnant 
at term, suffering from pre-eclamptic toxemia. A 
small ventral hernia had developed in the upper 
portion of the wound above the navel, where a stitch 
abscess had formed during the convalescence from her 
last caesarean section. The urine contained pus and 
there was much dysuria. The condition continued 
throughout her stay in the hospital. Her con- 
valescence was almost afebrile. She never showed 
a temperature over 100.2 degrees F. and that only 
for 9 days. The second operation was a classical 
one, with repair of the ventral hernia. There were 
many dense adhesions in the abdomen. Abdominal 
pain had been almost constant during the pregnancy, 
She left the hospital 20 days after operation well, 
except for.slight pyuria, which still persisted. 

Case 3. L. G., aged 17, primipara, had her first 
cesarean section September 13, 1918, under the 
indication of an irregular flat rachitic pelvis of the 
following dimensions: interspinal, 23; intercristal, 
24; intertrochanteric, 28; external conjugate, 17; 
transverse diameter of outlet, 9. She was about 
3 weeks before full term. She was kept in the 
hospital until term, when, under the influence of 
mild pains, the head, although easily movable be- 
came slightly engaged in the inlet. The operation 
was then performed by the classical method. She 
had a temperature of 100.4 degrees F. on the first 
day postpartum, but had an easy convalescence 
after 16 days. 

She entered the hospital the second time June 3, 
1921, because of advice given at her former dis- 
charge. Labor began 6 days after admission and 
the second classical operation was performed. The 
measurements at this time showed diameters slightly 
smaller than those given at the former operation. In 
addition, the right oblique external diameter was 
found to be 19 centimeters and the left 18. On 
admission she had an infectious swelling of the jaw 
and a smear, suggestive of gonoccocus, was taken 
from the vagina. She had no fever before the 
operation, afterward a mild fever for 3 days. The 
remainder of the convalescence was uneventful. 

Case 4. M. B., aged 18, had her first caesarean in 
the County Hospital in 1920. The history of this 
case cannot be found. It is known, however, that 
she had been advised to return for her next labor. 
She entered the second time January 8, 1922, at full 
term. She had a generally contracted pelvis: inter- 
spinal, 22; intercristal, 24; intertrochanteric, 28; 
external conjugate, 16.5. The operation this time 
was the low cervical. 

This patient’s third cesarean section was per- 
formed at the hospital by the same method. She was 
sterilized by imbedding of the tubes during this 
operation. She had a slight wound infection with a 
temperature running between gg and to1.6 degrees 
for 13 days. She was discharged on the fourteenth 
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day, postoperative. The child was of moderate size, 
weighing 7 pounds 1 ounce. 

Case 5. L. L., aged 21, had three cesarear sec- 
tions in the County Hospital, the first being on 
August 19, 1920, the indication for which was an 
irregularly contracted pelvis. In the three opera- 
tions there were slight differences as to the pelvic 
measurements, therefore I present the average of 
the three: interspinal, 23.5; intercristal, 25.5; 
intertrochanteric, 30; external conjugate, 18. The 
highest temperature reached was too, on the first 
day after operation, but the course was afebrile 
thereafter. The type of operation was the low 
cervical. She was advised to return on the occasion 
of her next pregnancy. Her first labor had been with- 
out interference but the child was small, 6 pounds 
14 ounces. The second child weighed 14 ounces 
more. It died within 4 hours with emphysema of 
the lungs, chest, and abdominal walls. 

The patient did not return until she was again 
in labor, November 9, 1921. The indication was the 
irregularly contracted pelvis, overriding head, and 
no advance for 6 hours. The type of operation was 
an atypical low cervical cesarean. She ran a slight 
fever ranging from 101.8 degrees on the third day 
to 99 on the sixth. From the latter date to discharge 
her convalescence was uneventful. 

For the third labor she entered the hospital, after 
several visits to the prenatal clinic, and was under 
observation for about 29 days before labor began on 
March 19, 1925. The low cervical operation was 
done for the third time. She was then sterilized. 
She had an acute upper respiratory infection, be- 
ginning on the fourth day postpartum, with a tem- 
perature running as high as 103.2 down to 99.4 on 
the twelfth day. 


The indications for caesarean section in the 
158 cases as recorded were as follows: 


ases 
Flat pelvis and previous caesarean section. . . 
Generally contracted pelvis and previous section 
Normal pelvis and previous section.......... 
ee 

Generally contracted pelvis 
Contracted pelvis with forelying funis. 

Contracted pelvis and ovarian cyst. : 

Normal pelvis with large child (overdue). . 
jE eee ne 

Normal pelvis, long labor without progress. ae 
Placenta previa and fibroids ae 

Placenta previa......... e 

WOROONER SUMMED, 60 bi iscsss- - 
ee eer ee 

Nephritis with hypertension. . . 

Pre-eclamptic toxemia........ 

Chronic nephritis and coma... . 

Previous difficult labor with stillbirth. . ; 

Former hard labor with abdominal scars and adhesions 
Breech —— es 

Malpositions. . Peerless 

Vaginal stenosis. are eee 

Flat rachitic dwarf pelvis with fast fetal heart. 
Multiple fibroids.......... 
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Cases 

Absolute indication (exostosis)........... a : I 
Psychosis of pregnancy................. pic eie eit 2 
I SS cibuhvhad bes vdedswbindnes siamese x I 
NT NNER is. 5 Sy xs Gaadesse ehuls wed weve I 
Carcinoma of stomach with hy peremesis...... I 
Oligohydramnios . Peete he wikia Rene sae a asl e Se sie 2 
OUI GE NINE ois e605 3565.8:645.432%25400% — I 
Septic meningitis (moribund) for sake of infant...... I 
ee ENR, IIS 5.0 015 50.010 caer Algth a Danse SOK ae IS I 
158 


POSTOPERATIVE COURSE 

As a means of briefly classifying the post- 
operative courses of our patients, I have di- 
vided them into four classes, depending upon 
the severity of the postoperative symptoms, 
including temperature, extent of infection, 
etc. I have adopted a tabulation based main- 
ly upon postoperative temperature. In clas- 
sifying according to this letter system, the 
time of beginning and the duration of the 
fever were also included in assigning a letter 
to each case. ‘The postoperative temperatures 
and course were as follows: 


De srees F. Class 
ee re ne ere ere A 
PRON GE... ci ccsneeene.cas Menareaeereeene B 
NE TOS 5c Gina sail cub bod drake whose ecneeae C 
I aks h icone dsau che euwrawaemtas + otene D 


The classical casarean was performed in 
A cases, 21 B cases, 40 C cases, 14 D 
cases, with a total of 87 cases. 

Tue low cervical section was done in 7 A 
cases, 8 B cases, 16 C cases, 4 D cases, with a 
total of 35 cases. 

The transverse cervical section was used 
in 2 A cases, 2 B cases, 6 C cases, 3 D cases; 
total, 13 cases. 

The longitudinal fundal section was used 
in 1 A case, 4 B cases, 9 C cases, 2 D cases; 
total, 16 cases. 

The Porro cesarean section was used in 1 
A case, 1 B case, 2 C cases, 2 D cases; tota! 
6 cases. 

The vaginal casarean section was used in 
only 1 case, of A type. 

The longitudinal fundal operation leads 
as to safety both in the mortality and in the 
morbidity tables. The transverse cervical 
comes next in morbidity but not in mortality. 
The low cervical comes after the longitudinal 
fundal in mortality but below the transverse 
cervical in morbidity. The classical operation 
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has a worse mortality record than any except 
the Porro and the vaginal but leads the two 
cervical operations in morbidity average. It 
must be remembered that the classical opera- 
tion has been done by all of the operators 
and has been the operation performed for 
most of the severest and most neglected cases. 

The highest morbidity of all cases, as in- 
dicated by highest temperatures, is A, 30; 
B, 40; C, 70; D, 18; total, 158. 

The temperatures by percentages were as 
follows: 


Per Per Per Per 
Operation Class cent Class cent Class cent Class cent 
2 re A 13.8 B 24.1 C 45.8 D 16.1 
Low cervical...... . A 20 B 22.8C 45.8 D 11.4 
Transverse cervical.. A 15.4 B 15.4 C 46.1 D 23 
Both cervical....... A 18.7 B 20.8 C 45.8 D 14.5 
Longitudinal fundal. A 6.2 B 25 C 56.2 D 12.5 
Se rr A 16.68 16:6C 33.3 D 33.3 
SECA ey ae A 100 eed tw tae 


Among the 158 cases here reported we have 
had 16 deaths. ‘This indicates a mortality of 
10.1 per cent in the cases amenable to com- 
plete study. On the other hand, it must be 
remembered that there are 12 cases which 
cannot be completely analyzed because of the 
loss of the histories but which other records 
show did not die. Therefore a correct mortal- 
ity record must include these cases in the 
percentage. We have then 170 cases recorded, 
with 16 deaths. Our true death rate conse- 
quently is 9.4 per cent. 

Furthermore, our patients come from. a 
class which is full of prejudice, which is mostly 
ignorant and largely poverty-stricken. They 
do not come to us early enough.‘ Often they 
wait days before they consent to enter the 
hospital. Even if not infected they are often 
exhausted and their vitality is already sapped 
by the great ordeal, when they come in. Many 
of them are attended by midwives or by in- 
experienced neighbors. Very few have been 
under the care of experts before they are ad- 
mitted, while few have had much prenatal 
care of any great value. We make efforts to 
find out whether they have had vaginal 
examinations before they come in or have 
otherwise run in danger of infection but their 
stories are often unreliable. In many instances 
we cannot employ measures other than 
cesarean section on account of religious 


beliefs precluding destructive operations 
which, from a strictly scientific standpoint, 
should be applied. We are often driven to the 
cesarean section against our judgment. If we 
had transcendent skill or divine judgment 
we should have a better mortality rate. 

Since we have had our own prenatal clinic 
we have noticed some improvement and, I 
think, an improvement which is increasing 
with time, albeit rather slowly. The light of 
hope seems to be getting brighter. 


FATAL CASES IN DETAIL 


Case 1. 1914. L. T., aged 28, parity unknown, 
pregnant 6 months, entered the hospital unconscious 
and not yet in labor. Her pulse was rapid and full, 
her breathing labored and noisy. The heart area 
was enlarged, the pulmonic and aortic second sounds 
were accentuated. Eclampsia began soon after 
entrance, followed by deep coma. The fetal heart 
tones were heard. The temperature was 102 degrees 
on entrance and rose to 105.8 on the third day. The 
urine held a large amount of albumin and _ the 
microscope showed hyaline casts and a few erythro- 
cytes. 

The woman appeared to be in extremis on entrance 
and a vaginal cesarean was performed in the 
interest of the mother. Of course the operation in 
this instance was a forlorn hope. 

Case 2. 1915. H.S., aged 26, ii-para, pregnant at 
term, entered the hospital suffering with very violent 
eclampsia which had been present for 17 hours, al- 
though she was not in labor. The convulsions con- 
tinued, in spite of a classical cesarean section, until 
her death 13 hours after entrance. Her first labor 
had been normal 

The pelvis was normal, the blood pressure was 
only 144-110 on admission, she was not in labor, the 
os was not dilated and the fetal head was floating. 
The urine was not sufficient for examination. The 
temperature was normal. 

Like the former case, this one was almost hopeless 
at the start, yet called for some efforts on our part, 
which were unavailing. 

Case 3. 1918. G. B., aged 18, primipara, entered 
the hospital, after some hours of violent labor, with 
tetanic contractions of the uterus and threatened 
rupture. There was a marked retraction ring. The 
pelvis was of a moderate justo-minor type. The 
measurements were: interspinal, 23; intercristal, 
25.5; intertrochanteric, 30; external conjugate, 17. 
A vaginal smear showed gonococci. After the 
operation she was transferred to Ward 43, the female 
venereal ward. The child weighed 7 pounds 8 
ounces. 

The postoperative course was very stormy, with 
much pain in the abdomen, much distention and with 
various rales in the lungs. The patient died 25 days 
after the operation, which was of the classical type. 
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The autopsy showed general peritonitis and gan- 
grenous endometritis. Perhaps craniotomy at once 
would have been better treatment in spite of the 
justo-minor pelvis. 

CasE 4. 1919. M. N., aged 25, primipara, en- 
tered suffering with impending eclampsia, and having 
a flat rachitic pelvis, with the following measure- 
ments: interspinal, 23; intercristal, 23; intertro- 
chanteric, 30; external conjugate, 16. She had a 
very extensive ventral hernia, with very thin wall, 
consisting mostly of integument, the result of a 
former operation. The history was vague in regard 
to the period of gestation, but the X-rays taken by 
Dr. Blaine showed it to be between eight and nine 
months. She was kept in the hospital before opera- 
tion for about 12 days while the probable period of 
gestation was being determined. The operation was 
the classical one with the addition of an operation 
on the ventral hernia and sterilization. A paralytic 
ileus resulted which caused the abdominal wall to be 
so distended that the wound ripped open on the third 
day after operation. 

After the operation the patient ran a_ nearly 
afebrile course, and died apparently from shock, due 
to the rupture of the wound and the consequent 
emergency operation necessary to repair it. A 
criticism of this case might well include the delay 
of 11 days before operating. 

Case 5. In 1922 there were five deaths. The 
first one was E. W., aged 22, iv-para, height 4 feet 
10 inches, weight 190 pounds, very obese, entered 
the hospital about 4 weeks before her expected time. 
She had a slightly flat pelvis: interspinal, 24; inter- 
cristal, 25.5; intertrochanteric, 40; external con- 
jugate, 21; conjugata vera, 9. The history is silent 
on the former labors. After 40 hours’ labor the head 
was still floating. One sterile vaginal examination 
was made. The classical caesarean operation was 
performed under the handicap of a very thick 
abdominal wall. The patient had an almost afebrile 
course until the nineteenth day after operation when 
she got up during the night, wandered to an adjoin- 
ing room with a tile floor, fell and was found a few 
seconds later, by attendants who heard her fall, dead 
on the floor. The autopsy showed a fractured 
cranium, also thromboses in the iliac veins and the 
vena cava. The baby weighed 8 pounds 2 ounces. 

CaAsE 6. i922. C. B., aged 35, i-para, had a 
moderately contracted justo-minor pelvis with no 
engagement after 24 hours. One sterile vaginal 
examination was made in the hospital. The pelvis 
measured: interspinal, 22; intercristal, 26.5; inter- 
trochanteric, 30.5; external conjugate, 18.5. Czwsa- 
rean section seemed indicated because of the age of 
the patient, the apparent fair size of the baby, no 
engagement after 24 hours, and a breech presentation. 
The membranes had ruptured 24 hours before the 
operation, which was of the low cervical type. The 
only choice in treatment was between embryotomy 
with a high breech and cesarean section. 

The temperature was febrile from the second day, 
running from 100 to 105. The abdomen became 
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greatly distended and the woman died ro days after 
the operation. The autopsy confirmed the diagnosis 
of septic peritonitis from streptococcus hamolyticus. 

CASE 7. 1922. B.F., aged 32, ii-para, entered the 
hospital in the eighth month, suffering from a septic 
meningitis. The pelvis was of the justo-minor type 
and measured: interspinal, 21; intercristal, 23; 
external conjugate, 16.75. One sterile vaginal 
examination was made. The child weighed 5 
pounds 14 ounces. The mother continued her high 
febrile course after the operation until she died on 
the second day. 

This patient entered in coma, had severe earache 
a few days before, and showed the spinal fluid cloudy 
and under pressure. The autopsy confirmed the 
diagnosis of meningitis. The operation was of the 
classical type. 

CasE 8. 1922. C. H., aged 30, ii-para, pregnant 
at term, gave a history of a former difficult labor 
lasting 3 days. An operation for appendicitis in 
rgtt was followed by peritonitis. There were two 
abdominal scars. During this pregnancy she had 
frequent severe headaches, dizziness, black spots 
before the eyes, with vomiting daily for the last 3 
months. The urine contained casts and much 
albumin. 

The operation was the classical caesarean com- 
plicated by scars, adhesions, and presenting intes- 
tine. The separation of adhesions and freeing of the 
intestine was very difficult, because of the thorough 
matting together of the abdominal contents. A small 
rent was made in the intestine during the course of 
separation but was sutured as soon as_ possible. 
Abdominal drainage was employed. 

A suppurating peritonitis and a fecal fistula 
followed but without much fever. The temperature 
ran between 99 and to1, and for 12 days only. 
The patient finally died of exhaustion 26 days after 
the operation. 

CASE 9. 1922. 5S. G., aged 27, primipara, preg 
nant at term, showed upon examination a very 
irregular flat pelvis. There was a marked right 
dorsal scoliosis, kyphosis from the sixth dorsal to the 
first lumbar vertebra, and below a compensatory 
lordosis. The sacrum was flat and short. ‘The right 
leg was an inch shorter than the left. The fetal 
head was overriding. The pelvis measured: inter- 
spinal, 26.5; intercristal, 25.5; intertrochanteric, 31; 
external conjugate, 15.5; diagonal conjugate, 1o. 
The child weighed only 4 pounds 14 ounces. 

The patient had a temperature of 99.6 degrees on 
the second day after the operation and running be 
tween gg and 107 for 8 days. ‘The urine was negative 
on entrance but showed large amounts of albumin and 
casts after operation. The autopsy revealed acute 
mitral endocarditis with infarcts in the spleen, 
miliary abscesses in the kidneys and liver, besides 
many adhesions between the uterus and the abdom 
inal wall. This case appears to have been an acute 
streptococcus infection following the operation. 
One antepartum sterile vaginal examination was 
made. The operation was of the low cervical type 
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CasE 10. In 1923 there were 3 deaths. The first 
was E. R., aged 19, primipara, pregnant near term, 
who entered the hospital with haemorrhage and 
other symptoms of placenta previa. A sterile vag- 
inal examination just before operation confirmed 
the diagnosis of placenta previa marginalis. The 
pelvis was justo-minor of considerable degree, with 
the following measurements: interspinal, 20; inter- 
cristal, 23; external conjugate, 16; diagonal con- 
jugate, 9 plus; true conjugate, 8 minus. 

The classical operation was performed a short 
time after entrance. The patient appeared to be in 
good condition. Fever appeared about the second 
day after operation and rose to 104. Symptoms of 
lobar pneumonia appeared within a few days and 
ran a rapid course. The urine contained a moderate 
amount of albumin with hyaline and granular casts. 
Death occurred 19 days after the operation, which 
was not difficult and did not last unduly long. Per- 
haps the anesthetic was to blame, although the ether 
was administered by one of our best anesthetists. 

CasE 11. 1923. B. D., aged 26, secundipara, 
entered the hospital after a hard labor of 36 hours’ 
duration. The pelvis was adequate, measuring: 
interspinal, 24; intercristal, 30.5; intertrochanteric, 
39. A sterile vaginal examination just before 
operation showed that there was a large exostosis 
at the promontory which much reduced the true 
conjugate diameter. A history of the first labor was 
not obtainable and no time was spent in trying, as 
the woman was apparently exhausted. She was 
operated upon by the classical method very soon 
after entrance. The urine taken by catheter during 
the preparation showed much albumin and many 
pus cells. The patient was in much shock at the end 
of the operation while sutures were being passed, 
and died while dressings were being applied. 

CASE 12. 1923. M. McN., aged 19, primipara, 
pregnant at term, entered the hospital after a rather 
long labor under the care of a midwife, who had 
made one or more questionable vaginal examina- 
tions. ‘The external measurements were: inter- 
spinal, 22; intercristal, 24; intertrochanteric, 31.5; 
external conjugate, 21.5. A sterile vaginal examina- 
tion just before operation showed a prominent exos- 
tosis on the right iliac spine which reduced the 
diameter of the canal to the absolute indication. 
Just before operation the membranes ruptured. 

The classical operation was done. Of course the 
placenta and membranes had to be brought through 
the cervix, through which the membranes had pro- 
lapsed at the time of rupture. Although this was 
done with the greatest possible care, it is likely that 
this factor weighed much in the development of a 
speedy peritonitis with temperature reaching nearly 
to 104 during the 7 days before the fatal ending. In 
this case embryotomy would have been even a 
greater risk than a cesarean. 

CasE 13. In 1924 there were 3 deaths. The first 
was E. G., aged 41, viii-para, pregnant 8 months, 
who entered with a history of obstruction of the 
bowels for 4 days. On account of her pregnancy she 


was sent to the obstetrical ward, but, because of the 
evident necessity for haste, one of the surgeons of 
the hospital, who happened to be present, kindly 
consented to operate. The classical cesarean sec- 
tion was successfully and speedily done but the pa- 
tient died of shock before the intestinal work could 
be begun. 

CasE 14. 1924. L. W., aged 26, primipara, suf- 
fered from a pregnancy at term, complicated by 
numerous small fibroids. There had been brisk 
labor pains without any progress for 30 hours before 
the operation, which was started soon after the 
patient’s admission. The pelvic measurements as 
recorded were: interspinal, 23; intercristal, 26; 
intertrochanteric, 31; external conjugate, 20. The 
history stated that the pelvis was generally con- 
tracted. This must have been correct, since the 
baby’s measurements were: 10 pounds 15 ounces; 
length, 54 centimeters; bi-temporal, 9; sub-occipito- 
bregmatic, 12; occipito-frontal, 12.5; and occipito- 
mental, 14. 

The Porro operation was done. The temperature 
ran from 99 to 103; the pulse became rapid, air 
hunger came on suddenly, and the woman died on the 
third day after operation. The autopsy revealed a 
large amount of blood from a severe intraperitoneal 
hemorrhage. 

CASE 15. 1924. M. R., aged 28, primipara, preg- 
nant at term, entered with placenta previa com- 
plicated by fibroids. The pelvis was adequate, with 
a diagonal conjugate of 12.25. There had been con- 
siderable hemorrhage because of the low attach- 
ment of the placenta. The baby was dead. A 
Porro-cesarean was performed. The mother died 
on the table, in spite of saline solutions given 
subcutaneously and blood transfusion. The X-ray 
had showed a calcified fibroid obstructing the fetal 
head. 

CasE 16. 1925. T. F., aged 19, primipara, en- 
tered after a prolonged dry labor of 33 hours without 
progress. She had a moderately flat pelvis, measur- 
ing: interspinal, 22; intercristal, 24; intertrochan- 
teric, 32; external conjugate, 20; conjugate diagonal, 
9.5; bis-ischial, 7.5. The child, however, was not 
large. Two vaginal examinations had been made 
previously. The patient developed a high tempera- 
ture which reached 105, with frequent chills. She 
died on the seventh day of acute gangrenous endo- 
metritis and acute generalized peritonitis, The 
operation was of the transverse cervical type. 


There are 4 of our deaths which perhaps 
could not fairly be charged to the operation 
per se because of peculiar circumstances con- 
cerning the operations. 

The death in 1914 in the case of the vaginal 
section is one of these. The patient entered 
in deep coma alternating with very severe 
convulsions. The heart was much damaged, 
the urine was loaded with albumin, casts, and 
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LEWIS: CHSAREAN SECTION 


red cells. It was evident that the patient 
could not recover unless the uterus was 
emptied. The baby was of 6 months’ gesta- 
tion and labor had not begun. Vaginal sec- 
tion seemed to offer the best chance. Any- 
thing else would be tantamount to nothing. 
Other treatment, such as bleeding, sedatives, 
and morphine had been tried. She was marked 
for death when first seen on entrance. 

The case of 1915 seems to have been equally 
hopeless. Severe convulsions had persisted 
for 17 hours, although she was not in labor. 
Perhaps the vaginal section or other form of 
accouchement forcé would have been better 
than the classical operation which was done. 
She also had treatment like that of the 
former case and like the former she resisted 
all treatment. The bladder contained almost 
no urine. She died 13 hours after entrace. 

The third case of 1922 was that of a woman 
who entered in the eighth month, moribund 
with septic meningitis. The operation was 
practically an ante-mortem autopsy, done 
avowedly in the interest of the child only. 

In the third case of 1924 the patient had 
had obstruction of the bowels for 4 days be- 
fore coming in. She was in the eighth month 
of her eighth pregnancy. The direct indica- 
tion was the intestinal condition for which the 
caesarean section was necessary before the ob- 
struction could be treated surgically. I think 
that the most enthusiastic advocate of a low 
caesarean operation would have preferred the 
classical in this instance. The patient suc- 
cumbed to shock before the cause of her 
condition could be attacked. 

If we should be allowed these 4 alibis our 
percentage of deaths on the basis of 166 cases 
would be 7 per cent. On the basis of 154 cases 
our percentage would be 8 per cent. 


DEATHS BY TYPE OF OPERATION 


There were 10 deaths with the classical 
operation, or 11.5 per cent; 2 by the low cer- 
vical, or 5.7 per cent; 1 by the transverse 
cervical, or 7 per cent; 3 by both cervicals, or 
6.2 per cent; no deaths with the longitudinal 
fundal; 2 with the Porro, or 33.3 per cent; 1 
by the vaginal, or 100 per cent, as follows: 
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TYPES OF OPERATION 


The classical operation of Saenger was the 
one most frequently used. Eighty-seven such 
operations are included in the 158 cases be- 
longing to this series. Six patients were 
operated upon by the Porro method. One 
vaginal cesarean section was done. The low 
cervical operation of Kroenig was done by 
two of us. These operations numbered 48. 
One operator employed the low incision 
through the abdominal wall with the longi- 
tudinal incision through the lower segment 
and cervix; the other made a transverse open- 
ing through the cervical muscles, usually with 
the fingers. The former method I have termed 
the low cervical and the latter the transverse 
cervical. There have been 35 low cervical and 
13 transverse cesarean sections. 

Another type of operation has been done 
by two of us for a few years. This I will call 
the longitudinal fundal cesarean, of which 
there were 16 cases. The incision, long enough 
to allow dislocation of the uterus, is made in 
the abdominal wall in the median line about 
half above and half below the navel. After 
the uterus has been everted the abdominal 
wound is temporarily held together by means 
of one or two vulsella and the base of the 
uterus is lightly packed with gauze. Thus 
the spill is well controlled and we rarely have 
any fluids leaking into the belly. The uterine 
incision is made longitudinally in the median 
line of the fundus of the uterus, large enough 
to permit delivery of the baby and extending 
equally fore and aft. By tilting the uterus the 
spill can be directed away from the wound. 
One advantage is that the uterine wound is 
as far as possible away from the usual source 
of. infection, which is almost always via the 
genital canal. It is the ideal method for the 
case of placenta previa in which the cesarean 
operation may sometimes be indicated. 








CLINICAL SURGERY 


FROM THE CLINIC OF THE SANATORIO VALDES 
SURGICAL TREATMENT OF ABSCESSES OF THE LIVER 


By ULISES VALDES, F.A.C.S., Mexico City, Mexico 


ARGE liver abscesses, usually of amoebic 
origin, are treated by drainage into the 
lowest part, as are abscesses in almost any 

other region. If the drainage is ample and is 
placed in the correct position, cicatrization, even 
in the largest abscesses, takes place rapidly, in 
from 3 to 4 weeks, but if the drainage tube is 
placed so that it is too straight or is over the base 
of the abscess, the period of healing is prolonged 
to one or more months, necessitating among other 
inconveniences, a longer stay in the hospital and 
a greater expense and a longer period of incapacity 
for work. 

Abscesses of the liver which rupture sponta- 
neously into the stomach or intestine generally 
heal readily because the position of the opening is 
favorable for cicatrization. On the other hand, 
abscesses which rupture into the bronchi never 
heal spontaneously because the opening is high, 


and in such cases it is necessary to drain the 
abscess at its base. 

Drainage of these abscesses is accomplished by 
either of two methods: (1) by arranging an ample 
canalization in the lowermost part of the abscess, 
or (2) by not infecting the pleural and peritoneal 
cavities which are frequently encountered in 
operations performed at the opportune moment.! 

TECHNIQUE 

We do not make a puncture for diagnostic pur- 
poses alone until we are prepared to proceed with 
the operation, because if the needle enters a pus 
pocket, the entire course of the needle is apt to 
become infected as the needle is withdrawn. 
Puncture is done only at the time of operation, 
when the patient has been anesthetized. An 


1 There are other methods which differ from those named here. See 
alassopoulo y P. 


Les hepatites dysenteriques et leur traitement. A. 
Petrides, 1924. 
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Fig. Jr. A schematic drawing showing the site of punc- Fig. 2. The skin incision, measuring 


ture. jThe interrupted line shows the position of the 


drainage tube. 


12 to 15 centimeters in length, is curved 
downward. 
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Fig. 3. Catgut suture closing the pleural cavity and Fig. 4. Drawing showing the incision of the pleura and 
covering the ends of the ribs. diaphragm. 
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Fig. 5. Suture which fixes the liver and diaphragm and Fig. 6. Showing the method of puncture of the abscess 
closes the abdominal cavity. with the galvanocautery. 


Surgical Treatment of Abscesses of the Liver.—Ulises Valdes. 
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lig. 7. Appearance of wound at end of operation. Note 
the oblique direction of the tube. 


attempt is made to locate the purulent collection, 
especially the base. To this end, a puncture is 
made over the point of maximal pain, presumably 
over the center of the abscess, and with another 
needle, a second puncture is made some centi- 
meters deeper, according to the assumed size of 
the abscess. If a pus pocket is entered and pus is 
extracted, the process is repeated, the needle 
being changed each time, until the syringe when 
withdrawn contains no pus (Fig. 1). This will be 
the point of incision, and the rib immediately 
above this point is the rib which is to be resected. 
If the fundus of the abscess is found to be below 
the costal margin, the operation will be entirely 
abdominal. 

Taking the point of the last puncture as a 
center, a curved incision 12 to 15 centimeters is 
made, so that the two ends extend to the lower 
edge of the rib above the one being resected and 
the lowest point of the incision is at the upper edge 
of the rib immediately below the one being 
resected (Fig. 2). 

The rib is resected subperiosteally the entire 
length of the incision, care being taken to preserve 
the periosteum so that the cut ends of the rib are 


covered and osteomyelitis is thus avoided. Osteo- 
myelitis is a frequent complication when pus is 
allowed to come in contact with the cut ends of 
the ribs, fistula forming which require another 
operation. 

After the rib is resected and before the pleural 
cavity is opened, the edges of the incision are 
drawn back with two retractors, and an oval line 
of catgut sutures including the pleural walls and 
the ends of the resected rib, is made (Fig. 3). 

The incision is made through the pleura and 
the diaphragm into the peritoneal cavity to expose 
the surface of the liver (Fig. 4). Then a second 
row of sutures is made, concentric with the first, 
to include the edges of the wound in the dia- 
phragm and the surface of the liver (Fig. 5). The 
surface of the liver is thus fixed and exposed. In 
this manner the pleural and peritoneal cavities 
are protected from drainage of pus. If the liver 
has become so damaged by the infectious process 
that the sutures become loosened, gauze is packed 
between the liver and the diaphragm, and allowed 
to remain for 3 or 4 days. In this manner adhe- 
sions are produced which again effect a separation 
of the abscess from the serous cavities. 

With gauze moistened in serum, all bleeding 
surfaces are protected, leaving exposed only the 
surface at which the red hot electric cautery is to 
enter. 

As the incision has been placed in a plane far 
below the abscess, a new puncture must be made 
to locate the abscess, the needle being followed by 
the electrocautery (Fig. 6), or if preferred, by the 
point of a closed arterial forceps so that the pus 
gains slow exit. By opening the forceps the 
wound in the liver is enlarged to an inch or an 
inch and a half, and a large tube (a centimeter or 
34 centimeter in diameter) is inserted and fixed 
at the edges of the wound (Fig. 7). 

The wound is closed in layers, with the drain- 
age tube fixed in place. The wound is dressed 
once or twice daily according to the amount of 
discharge. The day after operation the patient 
is removed to the open air in a wheel chair. In 
cases of amoebic abscess, daily injections of 
emetin will favor cicatrization. 
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WALTERS: CHOLECYSTGASTROSTOMY 


FROM THE DIVISION OF SURGERY, MAYO CLINIC 


CHOLECYSTGASTROSTOMY 
By WALTMAN WALTERS, M.D., Rocuester, MINNESOTA 


N anastomosis between the gall bladder 
and the stomach is made to allow the 
passage of bile from the gall bladder into 

the stomach, when the former is distended as a 
result of obstruction in the distal portion of the 
common bile duct either from stricture or pan- 
creatic obstruction. To insure adequate function, 
the obstruction must be entirely distal to the 
entrance of the cystic duct into the common duct. 
In two of every three cases, the lower portion 
(1.5 to 2.5 centimeters) of the common duct 
passes through the substance of the pancreas, and 
in these cases pancreatitis or carcinoma may cause 
compression of the pancreatic portion of the 
common bile duct sufficient to produce painless 
and increasing obstructive jaundice. Cholecyst- 
gastrostomy short-circuits the bile into the in- 
testinal tract, thus relieving the biliary obstruc- 
tion, the jaundice subsides and with it the per- 
sistent pruritus so annoying in such cases. If the 
obstruction is due to stricture or pancreatitis, the 
patient’s recovery will be permanent. The risk of 
the operation is from the oozing from jaundiced 
tissues, which can be prevented by intravenous 
injections of calcium chloride; from bleeding into 
the lumen of the anastomosed structures from 
the cut ends of enlarged veins in the wall of the 
gall bladder, which can be prevented by a hemo- 
static inverting stitch of the button-hole locking 





Fig. 1. Interrupting sutures approximating stomach 
and gall bladder and first row of continuous Lembert 
suture approximating peritoneal coats of stomach and 
gall bladder. 





type; and from leakage in the suture line as a 
result of tension of the stomach when distended 
with fluid. 

The hemorrhagic tendency of jaundiced tis- 
sues can be controlled, in most instances, by in- 
travenous injections of 5 cubic centimeters of a 
10 per cent solution of calcium chloride given 
daily for 3 days prior to operation. If this does 
not reduce the coagulation time of the blood to 
within normal limits, it may be accomplished by 
transfusing blood. Operation should be postponed 
until the coagulation time of the venous blood is 
less than 6 minutes. The toxemia is associated 
with the accumulation of non-protein nitrogen in 
the blood and tissues of the body and a lack of 
available glytogen in the diseased liver. To 
compensate for this, abundant fluid to induce 
diuresis is indicated, by mouth usually, but for 
patients who have difficulty in taking fluid by 
mouth, intravenous injections of physiological 
sodium chloride solution, and 10 per cent glucose 
solution are also recommended. The diet should 
consist of an abundance of carbohydrates. This 
method of pre-operative preparation of patients 
with obstructive jaundice was begun at the Mayo 
Clinic 4 years ago and has been used as a routine 
since then. As a result the incidence of post- 
operative hemorrhage in cases of obstructive 
jaundice, when biliary obstruction has been 
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Fig. 2. Incision through peritoneal and muscular coats 
with union and approximation by continuous suture. 
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Third row 


Vig. 3. Lumen of stomach and duodenum and ap- 
proximation of mucous membrane by a locking suture, a 
continuation of that used in Figure 2. 


adequately relieved at operation, has been re- 
duced to less than 2 per cent. 

The anastomosis is made between the gall 
bladder and the portion of the upper intestinal 
tract which lies in closest proximity and which 
can be applied to it with the least amount of 
tension, usually the stomach or duodenum. 
Should the duodenum be adherent to the gall 
bladder, anastomosis between these two is easily 
performed. Anastomosis between the gall blad- 
der and the stomach can be easily and safely 
accomplished because of the better blood supply 
and the greater thickness of the gastric wall, 
which allows three rows of sutures to be used, as 
in gastro-enterostomy. If the gall, bladder is 
anastomosed to the stomach a convenient point 
for the attachment is about 7.5 centimeters above 
the pylorus near the lesser curvature. 

The operation is essentially that of any lateral 
anastomosis in which three rows of sutures are 
used. A stitch locking from the lumen inverts 
the cut edges of the gall bladder and stomach, 
approximates their peritoneal surfaces, and at 
the same time prevents bleeding into the lumen 
of the gall bladder or intestine from the cut ends 
of the enlarged veins in the wall of the gall 
bladder (Fig. 4). The operation can be accom- 
plished with or without the use of the Doyen 
clamps, although preferably without, because of 
the possible injury to the walls of the gall bladder 
from compression by the clamps. Without the 
clamps, a suction pump can be employed to 
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empty the stomach and gall bladder of their 
contents and, when placed at the dependent 
angle of the anastomosis, assists in keeping the 
field of operation dry. Before the stomach and 
gall bladder are opened, gauze packs are inserted 
to prevent leakage during the operation into the 
left and right subhepatic fossa and the general 
peritoneal cavity. The contents of the distended 
gall bladder are removed through a trocar intro 
duced into the gall bladder at a point which, 
when extended, can be included in the anastomo- 
sis. The gall bladder and stomach or the gall 
bladder and duodenum are approximated by two 
interrupted sutures at points just beyond what 
are to be the extremities of the anastomosis 
(Fig. 1). In this way the anastomosis can be 
accomplished as easily as though clamps were 
approximating the two viscera. After the first 
row of sutures has been inserted, incision is made 
through the peritoneum and muscle of both 
stomach and gall bladder, which are approxi- 
mated by a second continuous suture (Fig. 2). 
The mucous membrane of both viscera is opened 
and the edges approximated by a continuous 
suture backward, of the locking type (Fig. 3), 
joining the submucosa and mucosa. This con- 
trols the bleeding from the vessels in the sub- 
mucosa in the posterior line of the anastomosis. 
The same stitch is continued across the anterior 
edge of the anastomosis, the stitch being locked 
from the inside surfaces of the gall bladder and 
stomach. This not only approximates their 
peritoneal surfaces, but more important, controls 
the bleeding from the large veins in the walls of 
the distended gall bladder (Fig. 4). The first 
row of sutures begun posteriorly is continued for- 
ward, after the method of Lembert, slightly in- 
verting the anterior suture line. A portion of the 
gastrocolic omentum is used as a patch to cover 
the posterior line of anastomosis, while the 
gastrohepatic omentum is similarly applied to 
cover the anterior line (Fig. 5). Tension on the 
anastomosed parts is prevented by attaching a 
portion of the anterior wall of the stomach 
proximal to the anastomosis to the falciform 
ligament of the liver by a few interrupted catgut 
sutures, thus keeping it to the right of the spine, 
a point emphasized by W. J. Mayo in Billroth | 
resections. Two Penrose drains, extending from 
the ends of the anastomosed area through the 
abdominal wall, are used as a precautionary 
measure, in case there should be any leakage of 
bile. 

A stomach tube should be passed if there are 
any signs of gastric retention, as evidenced by 
hiccup, a feeling of fulness in the epigastrium, 
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Third row 
interlocking 
suture 






Fig. 4. Locking suture uniting anterior walls, suture 
locking from the inside. 


or an increase in pulse rate. Gastric retention 
drags the stomach to the left of the spine and 
places great tension on the line of anastomosis, 
which must be prevented. Fluid is supplied 
by proctoclysis and hypodermoclysis. Neither 
fluid nor nourishment should be given by mouth 
for 3 days, in order to allow complete healing at 
the point of anastomosis. 


SUMMARY 


Cholecystgastrostomy, successfully performed, 
establishes a path of continuity between the in- 
testinal tract and the biliary tract if there is 
obstruction distal to the point of entrance of the 
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Fig. 5. Suture of portion of gastrocolic and gastro 
hepatic omentum, protecting suture line of the anastomosis. 


cystic duct. Besides the usual precautions 
necessary in any abdominal operation, the pre- 
vention of postoperative haemorrhage and the 
prevention of tension at the line of anastomosis 
in these cases are of primary importance. The 
former is accomplished by controlling the oozing 
from tissue by pre-operative intravenous in- 
jections of solutions of calcium chloride and pre- 
venting the bleeding into the lumen of the in- 
testine and gall bladder from the large veins in 
the wall of the distended gall bladder by means 
of an accurately placed haemostatic suture. 
Tension on the suture line of the anastomosis is 
prevented by attaching the portion of stomach 
proximal to the anastomosis to the falciform 
ligament of the liver by interrupted catgut 
sutures keeping the pylorus to the right of the 
spine. 
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FROM THE SURGICAL CLINIC, ST. JOSEPH’S INFIRMARY 


THE TECHNIQUE OF SUSPENSION OF THE UTERUS 


By IRVIN ABELL, M.D., LoursvitLe, Kentucky 


NHE preparation of the patient for opera- 
tion for suspension of the uterus conforms 
to that usually employed for abdominal 

operations: cleansing and shaving of the abdomen 
on the day before operation with the application 
of a 2 per cent tincture of iodine to the field of 
operation on the morning of the day of operation 
and again when the patient is on the operating 
table. 

The patient is placed in the Trendelenburg 
position. A four inch midline suprapubic incision 
is used (Fig. 1). Guy sutures of catgut are placed 
through or under each round ligament midway 
between their attachment at the cornua of uterus 
and their exit through the internal abdominal 
rings, and each suture is held by an artery forceps 
(Fig. 2). The sheath of the rectus is opened on 
each side in the midline incision and by blunt 
dissection the rectus abdominis gently separated 
from the under surface of the abdominal fascia 
(Fig. 2a). 

A blunt pointed, curved artery forceps is passed Fig. 2. Guy sutures. 
out under the fascia, above the rectus muscle, 








ata Fig. 2a. Sheath of the rectus opened and rectus ab- 
Fig. 1. Suprapubic incision. dominis separated from under surface of abdominal fascia. 
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The blunt pointed, curved artery forceps passed 
out under the rectus muscle, etc. 


Fig. 3. 







iH) 

Fig. 4. The elongated round ligament doubled on itself 

brought through the internal ring over the upper surface 
of the rectus. 


below the posterior termination of the sheath of 
the rectus to the outer aspect of the internal 
ring: with the abdominal wall of the correspond- 
ing side elevated, the inner aspect of the internal 
ring is made prominent by traction on the guy 
suture in the round ligament and the artery for- 
ceps is forced in through the internal ring under 
the peritoneum and on the upper surface of the 
round ligament, penetrating the peritoneum when 
well within the limits of the parietal peritoneum. 
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Fig. 3a. The inner aspect of the internal ring. 
The blades of the artery forceps are separated, 
the guy suture in the round ligament grasped and 
drawn through the internal ring into the midline 
incision; further traction brings the elongated 
round ligament doubled on itself through. the 








Fig. 4a. Showing position of round ligament beneath 
fascia. 
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Fig. 5. Double fold of round ligament spread out in 
shape of triangle. 


internal ring over the upper surface of the rectus 
and along the under surface of the fascia to the 
midline incision (Figs. 3, 3a, 4, and 4a). 

The double fold of round ligament is spread 
out in the shape of a triangle and anchored to the 
under surface of the fascia with three catgut 
sutures, the apex at the cut edge of the fascia in 
the midline incision, the base looking outward 
toward the outer border of the rectus (Figs. 5, 
5a, and 5b). The same steps are carried out with 


opposite round ligament. The midline incision is 
closed in tiers, the apex of each round ligament 
being sewed together as the fascia is closed (Fig. 
6). No. 1 chromic catgut is used to suture the 
round ligament; No. 1 or No. 2 chromic catgut 
for the peritoneum and fascia; dermal sutures are 
used for skin or stay sutures of silkworm-gut, if 








Fig. 5a. The fold anchored with three catgut sutures. 


Fig. 5b. Both round ligaments sutured in position. 
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desired. Care should be exercised to avoid tying 
the round ligament sutures too tightly; otherwise 
necrosis will result and permit of the round liga- 
ment being drawn back unto the abdomen. 

Postoperative care is the same as that in a 
case of an ordinary closed abdominal section, with 
rest in bed for 2 weeks following operation and 
the avoidance of severe physical exertion for a 
period of 6 weeks thereafter. 

ADVANTAGES 

The advantages of this operation are: 

1. A certain amount of broad ligament tissue 
is pulled up and anchored with the round liga- 


ment to the under surface of the oblique fascia, 
thereby making the suspension a strong one. 

2. All suturing of ligament is done outside the 
peritoneal cavity, which eliminates factors favor- 
ing peritoneal adhesions. 

3. The dimensions of the pelvic cavity are in 
no wise altered. 

4. The possibility of obstruction due to the 
anchorage of ligaments in abnormal situations is 
obviated. 

5. Long experience has demonstrated that it 
does not interfere with subsequent pregnancies. 

6. Relapse of the displacement is but infre- 
quently seen. 
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TECHNIQUE OF HYSTERECTOMY ' 


By F. G. DUBOSE, M.D., F.A.C.S., Setma, ALABAMA 


Vaughan Memoria! Hospital 


I shall describe is a safer operation than 
subtotal hysterectomy. 

The median aponeurotic raphé between the 
inner margins of the levator ani muscle is the 
beam supporting the pelvic floor. The cervix 
uteri is not the keystone of the pelvic arch. The 
cervix is tumor bearing tissue, and should be re- 
moved along with the neoplasm and _ uterus. 
Focal infections from the diseased cervix and its 
glands do occur; not rarely, as is claimed. 
Supravaginal amputation of the uterus is not as 
safe as a complete hysterectomy. If accidents 
follow the complete operation, they are the re- 
sult of faulty technique. Six vesicovaginal 
fistula following hysterectomy were admitted to 
the Vaughan Memorial Hospital for operation 
during 1922 and 1923. No two were from the 
same surgeon, and three states were represented. 
My associate, Dr. D. H. Doherty, observed that 
we had escaped this distressing accident because 
of the free mobilization of the bladder forward, 
off both the cervix and anterior vaginal fornix; 
that the utilization of a fascial flap dissected off 
this cervical and vaginal area for closing the 
uterovaginal aperture in the pelvic floor had also 
prevented ptosis or prolapse of the vagina or of 
the remaining pelvic viscera; that in his search of 
the literature he failed to find any description of 
similar technique, which, in our hands, had given 
a degree of safety and satisfaction worth while to 
be made known. The tissue we had mistaken for 
fascia was a distinct muscle, and as such had es- 
caped description. ' 


(hall des hysterectomy by the method 


ANATOMY 


The structure, to which attention is called, in 
the female is the prototype of the levator pro- 
state in the male. It has either escaped the 
attention of the anatomist, or it has been dismissed 
with the terse description that the anterior fibers 
of the levator ani muscle descend upon the sides 
of the vagina. (In the male, the anterior fibers 
from the levator ani muscle descend upon the sides 
of the prostate gland, and unite beneath it with the 
same muscle of the opposite side, supporting the 
prostate as a muscular sling.) Some anatomists 
describe it as a distinct muscle under the name 
of the levator prostate. Careful dissection in the 
female will demonstrate the same arrangement 


of muscle fiber fusing with its fellow of the op- 
posite side over the upper end of the vagina and 
the cervix uteri, forming a sling for the cervix 
uteri on its anterior or under surface when it is 
normally anteverted. Furthermore, these fibers 
are as distinct on the surface of the cervix in the 
female as on the prostate in the male. This 
muscle arises from the os pubis, with the pubo- 
rectalis, and follows its course backward and 
internal to it along the sides of the vagina, con- 
verging over the anterior vaginal fornix and an- 
terior surface of the cervix, is inserted into the 
anterior surface of the cervix at the isthmus, and 
fuses into the median aponeurotic raphé with the 
fibers of the same muscle of the opposite side. 
This median raphé is a strong fibrous or apo- 
neurotic band, extending throughout the midline 
portion of the uterovesical attachment. On either 
side the connection between the uterus and the 
bladder is of loose areolar tissue, and easily sepa- 
rated by blunt dissection in the lines of cleavage. 
Not so with the median attachment, which is 
dense and firmly adherent, holding the base of 
the bladder in a longitudinal line firmly attached 
to the cervix uteri, which portion is separated with 
difficulty by blunt dissection. In a hysterectomy 
it is usually cut with scissors. This fibrous band 
of attachment between the bladder and uterus 
begins approximately 1 centimeter below the 
isthmus, portiosupravaginalis, and extends down- 
ward and below on the vagina at its reflection on 
the cervix and between the vaginovesical attach- 
ment. 
SURGICAL ANATOMY 

After the uterovesical plica of peritoneum is 
incised, and blunt dissection of the bladder from 
the cervix uteri is begun, it is found that lateral 
to the midline the dissection is easy; the lines of 
cleavage being loose. In the midline, the fibrous 
connection is dense and closely adherent between 
the bladder and the cervix uteri. So difficult is 
blunt dissection in this area that frequently it 
becomes necessary to incise this raphé. As a 
matter of fact, it is always better after the dis- 
section is done bilaterally to lift up this midline 
and cut the adherent tissue with scissors. As 
soon as this is done, the bladder is pushed for- 
ward readily beyond the vaginocervical junction. 
An incision is made with the knife 2 millimeters 
in depth, and a half centimeter below (which 


1Read before the Southern Surgical Association, Louisville, Kentucky, December, 1925. 
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Fig. 1. 


point is immediately below the isthmus) the cut 
edge of the peritoneum, and carried transversely 
across the cervix. 

From this point in the incision, blunt dis- 
section will push downward and forward a 
second layer of tissue off of the anterior surface of 
the cervix, and to a point on the anterior vaginal 
wall from 1 to 2 centimeters below its reflection 
on the cervix. If this band of tissue is lifted up, 
and spread out over the handle of a knife, ex- 
amination will prove it to be muscular fibers which 
extend into and fuse with the levator ani muscle; 
they are in fact its anterior fibers and form in the 
female the same sort of a sling for additional sup- 
port of the cervix uteri that they do in the male 
for the prostate gland (3). 


ANATOMICAL RESUME OF THE PELVIC DIAPHRAGM 
Muscles Fascia 

1. Anteroposteriorly 1. Sheaths of obturator 
Levator ani internus, pyriformis, 


Coccygeus and pelvic dia- 
Pyriformis phragm 
2, Laterally 2. The fascia associated 


Obturator inter- with the pelvic vis 
nus. cera 


LEVATOR ANI 


Anterior portion, called (pubo-coccygeus) (pubo-rectalis) 
because of separate nerve supply, the inferior 
hemorrhoidal branches of pudic nerve. 

Posterior portion called (ilio-cocegyeus) because of 
separate nerve supply, anococcygeal nerve. 

Origin: From pubic ramus, spine of ischium and inter- 
vening obturator fascia. 

Course: Downward and backward to midline of pelvic 
floor. 







M leWator 
cerviciy” 





Insertion: Into last two segments of coccyx, the ano 
coccygeal raphé. The middle fibers into the side of 
rectum blending with the sphincter fibers. The 
anterior fibers descend upon the side of the prostate 
in the male and the cervix uteri in the female, and 
unite underneath with the muscle of opposite side, 
also joining the fibers of the sphincter externus and 
the transversus perinai at the central tendinous 
line of perineum. In this manner it forms a sling 
for support of cervix or prostate; this relation has 
caused these fibers to be called respectively levator 
cervicis uteri and levator prostate. 


TECHNIQUE 

A lower midline incision is made. Self-retain- 
ing retractors are put in place. Vulsellum forceps 
are inserted into the fundus of the uterus. The 
uterus is pulled up into the operative field. The 
intestines are carefully packed off with gauze. 
The right fallopian tube is caught with forceps 
and held up. A Reverdin needle is inserted un- 
derneath the tube at the cornu of the uterus. A 
loop is made in the margin of the tubal ligament. 
The ligature is tied, and the tube is cut loose 
beyond the ligature. The needle is passed in the 
broad ligament to the inner side of the ovarian 
ligament, emerging anteriorly underneath the 
round ligament. It is looped over the free border 
of the broad ligament and tied. A rat tooth clamp 
is applied close to the uterus, and the tissue 
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Fig. 3. 


between the ligature and clamp is cut. A second 
ligature is passed through the broad ligament 
below the first small loop on the free border and 
tied. A clamp is placed close to the uterus, and 
the tissue between this ligature and the clamp is 
cut. A similar procedure is done on the left side, 
step by step (makes a figure of 8 with one large 
and one small loop). A small loop prevents the 
ligature from slipping. The lower part of the 
ovarian ligament is on a level posteriorly with the 
lower edge of the round ligament anteriorly, so 
that a suture passed from behind forward comes 
out immediately underneath the insertion of the 
round ligament, and completely ties off the 
ovarian artery, or blood supply, of the upper 
segment of the uterus. As soon as these two 
ligatures are placed, one on the right and one on 
the left, and the tissue between the ligatures in 
the broad ligament and clamp is incised, the 
uterus is so loosened that it can be drawn up into 
the operative field. The two lateral incisions are 
carried down to the reflection of the peritoneum 
from the bladder to the uterus on each side. 
The uterovesical fold is incised transversely 
through the peritoneum. The peritoneal edge of 
the uterovesical fold is caught with a forceps, and 
easily dissected by the handle of the knife, or 
gauze covered finger, from the anterior uterine 


and cervical wall, or surface, except in the middle 
in front. The median raphé being firmly and 
rather densely connected is dissected free with a 
knife or scissors for a distance of an inch or an 
inch and a half. The bladder is thus easily sepa- 
rated from its cervical attachment, and pushed 
forward. An incision is made with the knife 2 
millimeters in depth and a half centimeter below 
(which point is immediately below the isthmus) 
the cut edge of the peritoneum, and carried 
transversely across the cervix. From this point 
blunt dissection will push downward and forward 
a second layer of tissue off of the anterior surface 
of the cervix, and to a point on the anterior 
vaginal wall from 1 to 2 centimeters below its 
reflection on the cervix. This is the levator cer- 
vicis muscle, which has been described. The 
uterine vessels are next ligated by passing the 
Reverdin needle posteriorly through the peri- 
toneal covered broad ligament into this raw space, 
which has resulted from the dissection of the 
bladder and muscular sling from the cervix uteri. 
The needle is passed close to the cervix. A No. 2 
chromic catgut ligature is placed here by the figure 
of 8 method described above. This is done on both 
sides, and the tissue between the cervix and the 
ligature incised. Clamping the uterine side of 
this area is urinecessary, as very little bleeding 
results. The uterus is drawn still further up more 
easily, because it is now held only by its insertion 
into the vaginal vault. This last ligature ties the 
uterine arteries and such branches of the uterine 
arteries as are not caught within this ligature, 
can be seen readily from this area. This allows 
the broad ligament to drop well away from the 
uterus on each side. 

The uterus is now free except for its attach- 
ment at the cervix uteri to the vaginal vault. 
When the uterus is drawn up, the anterior vaginal 
wall at its reflection over the cervix is brought 
well into the operative field, and the glistening 
vaginal wall presents itself. This dissection, as 
described, frees the bladder very widely from the 
uterus and the method of ligaturing the broad 
ligament prevents the possibility of wounding 
or engaging the ureters in the ligatures. An 
incision is made posteriorly over the isthmus, 
connecting the lines of dissection with each other 
front and back. The peritoneum is peeled off the 
posterior wall of the cervix well over the vaginal 
reflection of the posterior vaginal fornix. 

The anterior vaginal wall, which is easily dif- 
ferentiated on account of its white and glistening 
appearance, is caught close to its attachment to 
the cervix by two rat tooth forceps, one just 
above the other, and in the space between the 
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Fig. 4. 


forceps the anterior vaginal fornix is incised and 
the vagina opened. The incision with either knife 
or scissors is carried around the cervix, to separate 
the vagina from it, care being taken to trim close 
to the cervix. As the vaginal wall is cut from, and 
close to, the cervix, it is caught at intervals with 
forceps, which act as hemostats as well as exert 
traction, and prevent the vagina from prolapsing 
into the pelvic floor as soon as its attachment to 
the cervix has been completely severed. Thus the 
upper end of the vagina is wide open. It is dis- 
infected either by tincture of iodine or mercuro- 
chrome solution, and then sutured. 

The first sutures in the vaginal wall approxi- 
mate only vaginal tissue, and are interrupted 
figure of 8 sutures, running from right to left, or 
across the upper end of the vagina laterally. In 
this, utmost care is used to catch the mucosa, 
otherwise bleeding from vaginal vessels may oc- 
cur. This suture line having been completed, a 
mattress suture is placed in the vaginal wall op- 
posite the base of the broad ligament on each side 
and tied. This inverts the sutured vaginal stump, 


and over this the levator cervicis is drawn and 
sutured laterally to the dome of the vagina, and 
posteriorly to the vaginal wall and overlying 
peritoneum. This is the step that restores the 
musculature of the pelvic floor, and is not very 
dissimilar to the flap operation for umbilical 
hernia. 

The cut edges of the broad ligaments are 
approximated from below upward by a series of 
mattress sutures, the lower loop of the first tra- 
versing the vaginal dome underneath the levator 
cervicis muscle. The second suture is so intro- 
duced that the round ligaments are united; the 
third holds together the upper borders of the 
broad ligament. The edge of the reflected utero- 
vesical plica of peritoneum is pulled forward over 
the broad ligaments covering the suture line, the 
raw margins inverted and held in place by inter- 
rupted sutures, completely peritonizing all the 
raw surfaces in the operative field. 

A small rubber wick is always placed in the 
lower angle of the wound for drainage of the pelvic 
peritoneal cavity. The case lost in the total 
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hysterectomy group was the only one in the 
series in which the drain was not introduced. 
Hypodermoclysis of glucose, 15 per cent in normal 
saline, one liter introduced during operation, is a 
routine procedure. A plain hot water clyster is 
used after Clark’s method. Infiltration of lower 
midline with one-fourth of 1 per cent apothesine 
solution permits incision of abdominal wall, while 
patient is being anesthetized, and prevents shock 
from retraction on abdominal wall. 

Nitrous oxide oxygen or ethylene oxygen is the 
usual general anesthetic; rarely indeed ether, and 
then used only during the deeper pelvic part of 
operation. 

The average operating time, including coin- 
cidental appendectomy, 40 minutes. 

The abdomen is closed by the layer method, 
the edges of the parietal peritoneum being care- 
fully everted. 

This technique has no place in operations for 
cancer of the cervix. It is doubtful if hysterec- 
tomy is ever advisable in cancer of the cervix. 


SUMMARY OF CASES 


In our service at the Vaughan Memorial Hos- 
pital, in 5 years, from 1920 to 1924 inclusive 
(Table I), there were 108 hysterectomies done. 














TABLE I.-—-SUMMARY OF HYSTERECTOMIES FROM 
1920 TO 1924, INCLUSIVE 
Total Subtotal Vaginal 
} abdominal vaginal hyster- | Total 
| hysterectomy hyste rectomy ectomy 
| J y * 
Number 156 16 | 7 179 
" . i - a 
Recoveries | 154 14 ms 7 175 
Deaths | 2 2 ea ° 4 
Mortality | 1.21 per cent 12, 5 per cent 2.22 per 
cent 
Cause of a. Pulmonary em-|a. Septice: mia. | 
death | bolism. 1 week] Multiple ab- 
| postoperative. scesses 
lb. Sepsis. Opera-|b. P uerperal sep 
| tive infections, sis. 
| not drained. 











In the four years, from 1921 to 1924 inclusive, in 
Doctor Doherty’s service at the Burwell Hospital, 
there were 71 hysterectomies. In both services, 
there were 163 total hysterectomies, 16 subtotal 
and 7 vaginal. In the entire number, there were 
four deaths. The sepsis case was the only case in 
the entire series, which was not drained at time 
of operation, and died of septic peritonitis. The 


one under subtotal hysterectomy, which died 
from septicemia, had double pus tubes and had 
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postoperative ileus. When the abdomen was 
reopened multiple abscesses were found in the 
pelvic cavity. The puerperal septicaemia case was 
not operated on until 48 hours after curetting the 
uterus, when hysterectomy was advised and re- 
fused by family and attending physician; consent 
being given when it was apparent that the patient 
was going to die. 


COMMENTS 


It is the purpose of this contribution to present 
a technique for hysterectomy on well defined 
anatomical lines, the dissections im vivo, identi- 
fying and isolating the structures in the operative 
field clarifies that area called parametria] tissue. 
The incidence of accidents to the ureters and 
bladder and the sequence of ptosis or prolapse of 
the pelvic viscera following hysterectomy will be 
either greatly lessened or avoided altogether. The 
statement that total hysterectomy is the opera- 
tion of choice and safer than subtotal hysterec- 
tomy is true, provided that total hysterectomy is 
done along the plans outlined above, and not, 
surely not, according to the generally accepted 
present day technique. The element of individual 
skill is entirely ignored, for when a certain level 
among accredited surgeons is reached this factor 
is small indeed. To illustrate: of the cases here 
presented 97 were done by my associate, Dr. 
D. H. Doherty in the Burwell Infirmary, and to 
further confirm these apparently extravagant 
claims, there are reported in SURGERY, GYNECOL- 
OGY AND OBSTETRICS, December, 1925, 162 sub- 
total hysterectomies with g deaths in uterine 
fibromyomata; 14 subtotal hysterectomies in 
chronic pelvic infections with 3 deaths. In this 
entire series, there were three ureteral fistula, and 
one vesicovaginal fistula. 

We are convinced from our own experience 
that the operation of hysterectomy done by this 
method is safer than a subtotal hysterectomy. 

The remote results: the recurrence of neoplasm, 
incidence of cancer in retained cervix, and an 
irritative or troublesome leucorrhoea, are avoided. 
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IMPROVED OPERATION FOR CONGENITAL DEEP CUL-DE-SAC 


By LEON GLASSMAN, M.D., Cuicaco 


From the Gynecological Department of the Post-Graduate School and Hospital of Chicago 


N VIEW of the fact that cases of congenital 
deep cul-de-sac are not infrequent, it is un- 
fortunate that even in the most skillful 

hands the prognosis is far from favorable, and it 
is a matter of chagrin to the operator to have 
his cases return to him repeatedly for repairs. 

A congenital deep cul-de-sac is a condition in 

which the fibrous fatty tissue of the rectovaginal 
septum is partially or completely absent, and 
because of this lessened amount of packing be- 
tween the anterior rectal and the posterior vaginal 
walls, the peritoneum during its further embryonal 
development fails to be pushed up from the con- 
tour of this channel to a normal level. 

Diagnosis of congenital deep cul-de-sac, the 

true congenital posterior vaginal hernia, is 
described by my chief, Dr. Emil Ries', in his 
article, “A New Operation for Prolapse of Uter- 

” 


us,” in which he states: 


1Am. J. Obst., 1918, Ixxvii, No. 5. 





Fig. 1. A drawing showing the position of a normal 
cul-de-sac. 


In the course of the abdominal part of prolapse opera- 
tions I have repeatedly been able to demonstrate that the 
peritoneum may reach clear to the perineum, so that 
rectum and vagina are entirely separated. Also I have 
learned to diagnose these cases before operation. Of 
course, when the pouch of peritoneum contains bowel in 
the typical hernia fashion, it can be diagnosed, but I have 
never seen such an extensive case. I diagnose them now by 
introducing one finger into the rectum and taking hold of 
the protruding vaginal wall with the other hand. When 
now the vaginal wall is pulled upon, the rectal wall does 
not follow in these cases as it does in simple rectocele. 


While this condition is now quite readily recog- 
nized, the treatment remains uncertain. Of all 
procedures, the most plausible theoretically is 
that of Ashton?: 


After opening the abdomen the fundus of the uterus is 
seized with bullet forceps and pulled upward into the 
abdominal incision. A careful inspection is then made. . . . 
The sac is pulled out of the false canal, seized with long 
bladed hemostatic forceps, and tightly twisted upon 
itself. The sac is then ligated with a silk ligature (No. 12) 
and the redundant portion cut off. If the sac cannot be 
pulled out of the false canal on account of adhesions, the 


2 Textbook on the Practice of Gynecology. 6th ed., p. 266 





Fig. 2. A congenital deep cul-de-sac with peritoneum 
extending nearly to the perineum. 
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Fig. 6. Fig. 7. Fig. 8. 


Fig. 3. Raised flap of posterior vaginal mucosa ready for 
excision. The sac is seen lying underneath. 

Fig. 4. Complete excision of the flap of the posterior 
vaginal mucosa. The upper cut edge is held by a retractor. 
The peritoneal sac is seen adherent to the rectum. 


Fig. 5. The lower pole of the peritoneal sac is being 
bluntly separated from its attachment to the rectum. 


Fig. 6. Completely freed peritoneal sac held up by 
forceps. 


Fig. 7. The freed peritoneal sac is held on tension by four 
forceps and incised at its lower pole. The exposed peri- 
toneal surface is recognized by its shiny surface. 


Fig. 8. The incised margin of the peritoneal sac is held 
with forceps, inverted and pushed up into the cul-de-sac. 





oe = 2 - 3 


——_ ie kk. i 








Id 





GLASSMAN: CONGENITAL DEEP CUL-DE-SAC 839 





Fig. 9. Abdominal view with the uterus held forward. 
The inverted peritoneal sac, previovsiy incised through 
the vaginal route, is immediately noticed between uterus 
and rectum. The peritoneal sac drawn with forceps farther 
up into the peritoneal cavity. The peritoneal sac is oblit- 
erated with a suture ligature at its base at the approximate 
level of a normal cul-de-sac and will be cut off above the 
ligature as indicated by the dotted line. 


opening should be closed with interrupted silk sutures 
(No. 7) at the normal level of Douglas’s cul-de-sac. 


But we have conclusively demonstrated that 
this method is not feasible. The peritoneum 
cannot be separated from its attachments and 
will not peel off so as to enable the operator to 
twist it upon itself in the described manner nor in 
fact in any manner whatsoever. 

Aside from methods which must be abandoned 
because of their non-feasibility, we find that 
other procedures although obliterating the cul- 
de-sac at the time of operation, do not prevent 
the recurrence of the malformation. If we accept 
a congenital deep cul-de-sac as analogous to an 
inguinal hernia, we conclude that obliteration of 
the peritoneal sac is the primary step in its 
treatment. But this obliteration must be at a 
nearly normal level and be permanent. 

In order to achieve these two considerations, 
namely, (1) the obliteration of the cul-de-sac 
at a nearly normal level, and (2) the permanence 





Fig. 10. Cul-de-sac at the normal level with ligated in- 
verted stump of peritoneal sac. The three fine catgut su- 
tures between the vagina and the rectum for obliteration of 

he space between both. 


of this obliteration, I devised an operation. This 
operation requires both vaginal and abdominal 
work, thereby obtaining the great advantages of 
securing the peritoneal sac from below and of 
permitting the use of it as a safe guide in the 
abdominal work. 

The vaginal operation consists of an incision 
of any shape on the posterior vaginal wall which 
will permit entrance into the deeper structures; 
the denudation of the vaginal mucosa; and the 
excision of the redundant portion of the mucosa. 
Underneath this mucosa and in front of the 
rectum, the peritoneal sac is found. The sac is 
bluntly dissected from its attachments up to the 
required level, which should be approximately 
7.5 centimeters from the perineum. The freed 
peritoneal sac is picked up with forceps and may 
be inverted without being incised. The incising 
of the sac at this time, however, offers severa! 
advantages: 

i. Demonstration of entrance into the free 
peritoneal cavity. (The exposed peritoneal sur- 
face is recognized by its shiny appearance.) 

2. Digital exploration of the sac. 

3. Easier handling of the sac if further dissec- 
tion is required. 





840 


The incised margin of the peritoneal sac is 
grasped with forceps, inverted, and pushed up 
into the cul-de-sac. The forceps are gently with- 
drawn. If necessary this temporary inversion 
of the peritoneal sac may be reinforced and sup- 
ported by a small sponge introduced into the sac. 
This sponge is later removed through the abdom- 
inal procedure. With two or three very fine 
sutures the space between the vagina and the 
rectum is obliterated. A high attachment of the 
vagina on the rectum is not required as the re- 
dundant amount of vaginal mucosa has been 
excised, and there has been no prolapse of the 
rectal wall. As a rule prolapse of anterior rectal 
wall (rectocele) is not associated with a con- 
genital deep cul-de-sac. 

If this congenital cul-de-sac should have be- 
come complicated with lacerations of the levator 
ani muscles, then these muscles will have to 
be brought together with several interrupted 
sutures. 


A SIMPLE, 
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The closure of the opening in the posterior 
vaginal wall is accomplished with a simple con- 
tinuous catgut suture approximating the margins 
of the vaginal mucosa. 

This is immediately followed by the abdominal 
procedure which, after the opening of the abdo- 
men, placing the table in Trendelenburg position 
and packing off the bowel, requires the uterus to 
be pulled up thereby bringing the cul-de-sac into 
better view. 

Immediately the incised edge of peritoneum 
that was inverted through the vaginal route is 
noticed. If a small sponge was used from below as 
a support, it is now withdrawn. 

The freed incised peritoneal sac is grasped 
with forceps, drawn farther up into the peritoneal 
cavity and ligated with a suture ligature at its 
base at a.level of a nearly normal cul-de-sac. The 
sac of peritoneum above the ligated point is cut 
off. Other work in the abdomen that may be 
required is now done. 


BLOODLESS OPERATION FOR ANORECTAL PROLAPSE 


IN CHILDREN 


Ry C. L. HEALD, M.D., I 


children and some cases can be cured by 

careful, constant attention on the part of 
the mother or nurse for several, sometimes many, 
weeks. Correction of intestinal irritation, strap- 
ping the buttocks with adhesive, maintaining the 
recumbent position in defecation, and, in some 
cases, supporting the perineum and anus during 
defecation, are essential. After apparent cure, 
careful watching to prevent recurrence is neces- 
sary for months (Kerley). Such management is 
irksome and disagreeable and often it is impossible 
to have it effectively carried out. 

Linear cauterization of the rectal mucosa and 
muscular wall with the actual cautery is successful 
in some cases. This procedure is usually followed 
by severe pain requiring opiates for its relief, and 
prolonged, careful management is necessary dur- 
ing the slow healing process. Any method depend- 
ing on considerable destruction of tissue with con- 
sequent contraction of cicatrices is obviously 
objectionable. 

I have found the following simple procedure to 
be all that one could desire in the cure of this 
troublesome condition. 


A NORECTAL prolapse is rather common in 


“.A.C.S., Cepar Rapips, lowa 


The intestinal tract is evacuated with milk of 
magnesia the day before, and by enema 2 hours 
before the operation. 

Under ether or ethylene anesthesia the child is 
placed in the dorsal position, its legs being sup- 
ported by an assistant. After the prolapsed 
bowel is reduced, a small bivalve rectal spec- 
ulum is introduced, the blades spread laterally 
and the lower rectal mucosa swabbed with 1 per 
cent aqueous solution of mercurochrome. A small 
rectal retractor on the anterior rectal wall may be 
used instead of the bivalve speculum. 

The index finger is inserted and the notch or 
angle at the junction of the coccyx and sacrum is 
located. 

A 3 inch, with a 3% circle curved needle on 
one end of a coarse silkworm-gut is passed along 
the finger in the rectum, inserted through the 
posterior rectal wall, through the notch at the 
sacrococcygeal angle and out through the skin 
posteriorly. A needle on the other end of the 


suture is passed in the same manner at the same 
point on the opposite side of the coccyx. Asecond, 
similar suture is placed one-half inch lower, emerg- 
ing on each side of the coccyx. 
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Fig. 1. 


The sutures are tied rather tight over a folded 
gauze compress. The gauze may be kept dry by 
covering with rubber dam sealed to the skin with 
narrow strips of adhesive which are protected 
from moisture by painting with rubber cement. 

The child is kept in bed for 3 or 4 days during 
which time bowel movements are prevented by 
small doses of paregoric twice daily. When it is 
desired to move the bowels an enema of 3 or 4 
ounces of warm olive oil is given at night, to be 
retained, and milk of magnesia is given the fol- 
lowing morning. 

The sutures are removed at the end of 2 weeks. 

The efficacy of this method lies in the well- 
known tendency of silkworm-gut to cut its way 
through the tissues, when under tension. As the 
suture slowly cuts through the rectal wall and 
perirectal tissues, healing by granulation follows 
in its track with the formation of firm connective 
tissue adhesions. 

It seems probable that a simple procedure like 
this must have been used by others before me but 
I have not seen the method described. 








Fig. 2. 


Note.—Since the above was written, an article by G. 
Petren in Acta Chirurgica Scandinavica (1925, \ix, 287 
298), ‘Remote Results after Rectopexy a la Ekehorn for 
Rectal Prolapse in Children” came to the notice of the 
writer. Petren reports 26 cases of rectal prolapse in chil 
dren operated on at the Lund Clinic with uniform ultimate 
success, by the method of rectopexy originated by Eke 
horn of Sweden, with an average hospital sojourn of 
18% days. 

Ekehorn’s operation, while the same in principle, differs 
from the technique here described in that a single, heavy 
silk suture is used and the needle is introduced from the 
skin surface into the rectum against the operator’s finger, 
which guides the needle out to the anus where it is threaded 
and retracted, the process being repeated on the other side 
of the coccyx. 

Petren mentions the occurrence of moderate general and 
local reaction in most cases, with temperatures of 38 degrees 
C. to 39 degrees C. This reaction may have been the re- 
sult of the heavy silk suture acting as a wick, and carry- 
ing infectious material from the rectum into the perirectal 
tissues. 
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A SKELETAL TRACTION CLAMP PERMITTING FULL 
EXTENSION OF THE EXTREMITY’ 


By J. ALBERT KEY, M.D., St. Louis, Missourr 


F late years skeletal traction has been used 
extensively both in this country and 
abroad. The fact that it has been used 

successfully in a great number of cases would 
indicate that it can be used in the average surgical 
clinic with relatively little danger of infection to 
the bone. In cases in which considerable force is 
necessary, experience has shown that skeletal 
traction is more efficient than skin traction. Not 
only is it more efficient, but when properly ap- 
plied, it serves to make the patient more com- 
fortable than it is possible to make him during a 
similar period when he is subjected to an equal 
pull by skin traction. 

Therefore we believe that skeletal traction 
should be used routinely in most cases of fracture 
of the shaft of the femur in adults, and in other 
cases in which a strong pull is indicated, such as 
the pulling down necessary in an old dislocation 
of the hip preliminary to operation, the lengthen- 
ing of an extremity after plastic osteotomy, etc. 
The only objection to skeletal traction is that its 
application necessitates a surgical operation, while 
skin traction does not. In a well equipped hos- 
pital, the operation can be quickly and safely 
done under either general or local anesthesia, and 
we feel that the increased efficiency and added 
comfort to the patient more than outweigh this 
slight disadvantage. 

The usual methods of applying skeletal traction 
are by the Steinmann pin, the Pearson tongs, or 
the Finochietto stirrup or by some modification 
of one of these. : 

In most cases we have used a modification of 
the Pearson ice tongs. But in November of 1924 
we had a case in which the ice tongs could not be 
used. The patient was admitted to the hospital 
with a paralytic dislocation of the right hip and a 
flexion contracture of the right knee. The knee 
was straightened by wedging plasters and skeletal 
traction was applied to the femur to pull it down 
preliminary to an arthrodesis of the hip. It was 
important to maintain the knee in extension. 
This could not be done with the ice tongs which 
we were then using, therefore a traction clamp 
was devised and put on the patient in place of 
the tongs. 

Since our clamps were made a modification of 
the ice tongs in general use has been devised and 


published by Langworthy.? The clamp we de- 
scribe here is inexpensive, simple, and efficient. 

The assembled clamp is shown in Figure 1. The 
details are shown in Figures 2, 3, 4, and 5. The 
piece shown in Figure 2 is made of a square rod of 
Jessup’s steel, roughly 16 inches long. One end is 
sharpened to a long slender point, and the other 
end is rounded and threaded for a distance of 4% 
inches. It is then bent as shown in the figure and 
a large steel chain link is placed around the base 
of the tine. and is brazed in position. The link pro- 
jects directly forward at right angles to the plane 
in which the rod is bent and the point is bent for- 
ward about 5 degrees. 

To make the piece shown in Figure 3 a piece of 
square steel rod 6 inches long is sharpened at one 
end and bent, and a link fitted as in Figure 2. The 
other end is then brazed to a piece of square steel 
tubing 6 inches long. The rod and the tube are at 
right angles to one another. This joint is made 
very strong by Splitting two edges of the tube for 
a short distance and turning one side down. The 
rod is then placed in the notch in contact with the 
opposite side (top) of the tube and brazed solidly 
in position. A hole is then drilled in the rod in the 
end of the tube to permit the passage of the 
threaded end of the piece shown in Figure 2. Near 
the other end of the steel tube a hole is drilled in 
the side opposite to that from which the rod pro- 
jects. A threaded nut is brazed in position over 
this hole and a thumb screw is fitted into the nut. 

To assemble the clamp we push the long end of 
Figure 2 through the steel tube of Figure 3. A 
thumb nut is then put on the threaded end. By 
means of this nut the clamp may be tightened at 
will, and by means of the thumb screws in the top 
of the tube it can be set in any position. When 
the thumb screw is tightened the clamp is rigid. 

Second type of clamp. For use with drills or pins 
passed through the bone we have had clamps 
made in which instead of the points about half 
an inch of the rod is turned in and drilled with a 
hole large enough to admit the end of the pin or 
drill used in the bone. The details of this con- 
struction are shown in Figures 4 and 5. Figure 4 
is a view from the inside showing the drill hole in 
the end of the rod and the manner in which the 


2Langworthy, M. A new traction frame and caliper for fractured 
femurs. Surg., Gynec. & Obst., 1925, xl, 125. 


1From the Shriners’ Hospital for Crippled Children, St. Louis Unit. 
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Fig. 1. Drawing showing assembled clamp. 


link fits over the rod. Figure 5 is a view from the 
outer side, and is the same for both types. 

When finished the instrument is nickel plated. 
The dimensions in the figures are taken by the 
artist (Mr. Conrath) from a completed clamp and 
may be altered at will. Our clamps are made in 
the mechanical shop at the Washington Univer- 
sity Medical school. 

In applying the traction clamp, the procedure 
is similar to that used in putting on ice tongs. For 
the femur the skin is pulled up and an incision is 
made down to the bone at a point about one half 
inch above and anterior to the adductor tubercle. 
The periosteum is cut for a distance of about half 
an inch. A similar incision is made at a cor- 
responding point on the lateral side of the thigh. 
The sterilized clamp is then assembled loosely and 
with the body of the clamp projecting anterior to 
the thigh, the points are thrust into the bone. The 
thumb nut is then tightened forcing the points 
still further into the bone. If one desires, the 
points may be hammered in. When the desired 
depth of penetration is reached the thumb nut on 





Fig. 6. Traction clamp in use. 




















Fig 4 tigtd 


Figs. 2 to 5. Drawing showing parts of clamp. 


the tube is tightened and the clamp is thus locked 
in position. 

It is wise to slip the ring of the Thomas splint 
over the leg before applying the clamp as the ring 
may not be large enough to pass over the clamp 
when in position. After the clamp is in position, 
it is advisable to enlarge the skin incision below 
the clamp for a distance of about half an inch to 
prevent pressure on the skin when traction is 
applied. The wound is now covered with a thick 
dressing of gauze soaked in some non irritating 
antiseptic solution. A saturated alcoholic solution 
of picric acid is efficient. This is covered with a 
bandage and the leg adjusted in the Thomas 
splint. 

For applying the traction we use a single rope 
or chain long enough to pass 6 inches beyond the 
foot and back to the clamp on the other side. 
This rope is passed through each end of a metal 
spreader and the two ends are tied to the links on 
the clamp. The main traction rope is then passed 
over the pulley at the foot of the bed. When 
heavy traction is used it is always advisable to 
raise the foot of the bed to relieve some of the 
pressure on the ischium by the body weight, and 
also to have a small overhead traction to hold the 
ring snugly against the ischium. A foot piece 
should be used to prevent foot drop, and in many 
instances it is advisable to have a hinged leg piece 
on the Thomas splint to permit movement in the 
knee. If one prefers intrinsic traction rather than 
the weight and pulley this can be used with the 
traction clamp and spreader and ordinary Thomas 
splint. If the clamp becomes loose after a time, 
it can be tightened by releasing the thumb screw 
and tightening the thumb nut. It is important 
to leave the original antiseptic dressings in place 
until the clamp is removed. Frequent dressing 
courts infection. For this reason, the points of 
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the clamp are made unusually long to permit 
adjustment of the traction ropes without disturb- 
ing the dressings around the points. 

In children we always use a pin or drill through 
the shaft of the bone because of the danger of 
pulling off the epiphysis by heavy traction. For 
this purpose we use the second type of clamp 
described with the holes in place of the tines 
(Fig. 6). 

Our first clamps for this purpose were lighter 
and simpler to make. The square rod and sleeve 
tubing are replaced by two flat steel bars. In 
one of these two, holes are drilled and threaded, 


and thumb screws fitted. A channel wide enough 
to admit the screws is cut in the other horizontal 
bar. This clamp is fitted over the ends of the 
drill in the bone and locked in position by tight- 
ening the screws. This apparatus lacks the screw 
adjustment for tightening the clamp, but for pin 
traction it is quite as efficient as the more 
expensive type. 

Figure 6 is a photograph of the traction clamp 
in use. This patient, a boy twelve years of age, 
had had 30 pounds traction for 3 weeks. After 
the photograph was taken, 10 more pounds were 
added with no ill effects. 


A PLASTIC OPERATION FOR REDUCTION OF OLD TRANSVERSE 
FRACTURES OF THE DISTAL END OF THE RADIUS, HEALED 
WITH DISPLACEMENT AND DEFORMITY 


By LAWSON THORNTON, M.D., ATLANTA, GeorGIA 


NRACTURE of the distal end of the radius 
E in children almost always takes place trans- 
versely through the newly formed bone 
adjacent to the epiphysis. Displacement of the 
upper fragment may be either backward or for- 
ward. If backward, the periosteum is stripped 
from the anterior aspect of the shaft of the bone; 
if forward, it is separated from the dorsal surface. 
A triangular space is thus formed between the 
periosteum, the cortex of the upper fragment, and 
the fractured surface of the distal fragment. If, 
for any reason, the fracture is not reduced, this 
triangular area becomes filled with new bone 
within a very short while, and then reduction can 
be done only by an open operation. 
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Fig. 1. Drawing of transverse fracture of the distal end 
of the radius healed with posterior displacement of the 
upper fragment. The triangular area between the anterior 
cortex of the upper fragment, the fractured surface of the 
distal fragment, and the periosteum of the upper fragment 
is filled with callus. 


Old healed fractures of this type, with deformity 
either of anterjor or posterior displacement, are 
not infrequently presented to the surgeon for 
reduction. Removal of the callus in the subperi- 


Fig. 2. Drawing shows a section of the original shaft of 


the radius being excised along the line of cleavage between 
the old and the new bone. 
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Fig. 3. The distal section of the radius is swung on its 
osteoperiosteal hinge into normal alinement. The triangu- 
lar callus is thus permitted to serve as a portion of the 
distal-end of the shaft. 
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Fig. 4. The removed section of the original shaft of the 
radius is carved upon a wooden block in such a fashion 
that it will fit accurately into the triangular space from 
which it was taken, 


osteal triangle described above plus refracture and 
reduction is not easily executed. 

The method pictured in the accompanying illus- 
trations is a more simple plastic procedure, and 
restores normal anatomical position. In case of 
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Fig. 5. The plastic operation completed. The replaced 
section of bone is held in place by a snug periosteal closure. 


posterior displacement of the upper fragment, the 
incision is made on the dorsum of the forearm. 
An anterior incision is made in case of anterior 
displacement of this fragment. The bone is 
exposed by subperiosteal dissection. 

The drawings show the details of the plastic 
sculptural procedure. The arm is immobilized in 
a plaster-of-Paris cast extending from the fingers 
to the axilla with the elbow flexed. Postoperative 
roentgenograms should be made at intervals to 
keep a check-up on the alinement. Immobiliza- 
tion in a cast for 6 weeks is usually required until 
firm bony union has occurred. 
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SURGICAL REMOVAL AND PATHOLOGICAL STUDY OF A MASSIVE 
SQUAMOUS CELL EPITHELIOMA ASSOCIATED WITH ANGIOMA 


OF THE 


SCALP! 


By D. SCHUYLER PULFORD, M.D., RocHEester, MINNESOTA 
Section on Surgical Pathology 
AND 
ALFRED W. ADSON, M.D., RocHESTER, MINNESOTA 


Section on Neurologic Surgery, Mayo Clinic 


angioma is usually an endothelioma and is 

never epithelial in nature. Of 200 tumors 
of the blood vascular system reported recently by 
Pulford, 183 were benign angiomata, g were 
endotheliomata, and eight angio-endotheliomata. 
Pulford reported a case and presented photo- 
micrographs, showing the transition from benign 
angioma to malignant angio-endothelioma. Nu- 
merous reports can be found in the literature 
describing malignant change in moles, warts, 
sebaceous cysts and the affected tissues in kerato- 
sis, and leucoplakia. These are all recognized 
now as types of epitheliomata, although the pig- 
mented ones were long thought to be mesen- 
chymal in origin and called melanotic sarcomata. 


A oo growth developing in an 





Fig. 1. Grade 1 squamous-cell epithelioma in a massive 
angioma of the scalp. 


Caylor has recently reported a series of 236 cases 
of sebaceous cyst of which 65 were of the scalp. 
Three of the patients had developed squamous 
cell epitheliomata, two of grade 1 and one of 
grade 3. 

The case herein reported is of interest from the 
pathological standpoint, since it illustrates a 
malignant squamous cell epithelioma arising 
from.the epithelium overlying a benign angioma, 
and because although approximately one-half 
of the tumor was angiomatous, the malignant 
growth was not an angio-endothelioma as might 
have been expected, but an epithelioma arising 
from the epidermic elements overlying the vas- 
cular growth. The epithelium overlying an 
angioma usually undergoes hyperplasia, espe- 


a 


Fig. 2. Granulating wound following removal of outer 


table of bone. 


1Submitted for Publication October 15, 1925. 
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Fig. 3. Calcareous deposits in fibro-angiomatous areas 
of the scalp (x 60). 


cially when the angioma is large. This hyper- 
plasia may be the result of irritation, or of pres- 
sure, or may be a protective process. In this case 
hyperplasia has gone on to malignant change. 
This case is of further interest from the surgical 
point of view, since it had lasted 29 years and 
had been considered malignant and inoperable on 
account of its extensiveness and its hemorrhagic 
character. 
REPORT OF A CASE 

CasE 1. A woman, aged 56, entered the clinic in March, 
1924, complaining of a growth on the head. There was no 
history of syphilis and no family history of malignant 
disease or tuberculosis. In 1895, when she was 27 years of 
age, she noticed a small lump on the back of her head. It 
gradually grew larger until 4 months later the discharge of 
considerable, thick, caseous material was followed by 
almost complete disappearance of the tumor. Eleven years 
later the swelling reappeared in the same area, and again 
increased in size. Two years before her admission to the 
clinic, the growth of the tumor became much more rapid 
and had doubled in size. There were intermittent pains in 
the region of the growth, but they did not radiate. She 
had had no headache, visual disturbance, nausea, or vomit- 
ing, and had observed no other tumors. Ulceration and 
secondary infection of the tumor had been present for 
several years. She had become pale, weak, and easily 
tired, but had not recently lost weight. 

When she was admitted she seemed in fairly good health 
and well nourished, but was pale and weak. From the nape 
of the neck upward and outward over the occiput to the 
vertex of the skull was an ulcerated, infected, foul, oozing 
tumor, measuring about 24 by 17 by 12 centimeters. It was 
studded with many small projecting nodules, all of which 
were extremely vascular. The temperature was 99.2 de- 
grees; the pulse rate 84, the systolic blood pressure 152, and 
the diastolic 80. The urine showed a faint trace of albumin, 
occasional erythrocytes, and 30 pus cells to the field. The 
hemoglobin was 55 per cent; the erythrocytes numbered 
3,390,000, and the leucocytes 11,900, the color index being 








Fig. 4. Pearl formation and almost complete differen- 
tiation in grade 1, squamous-cell epithelioma of the scalp 
(x 60). 


0.8. Roentgenograms of the chest were negative, but those 
of the skull showed a soft tissue tumor, attached to and 
roughening the occipital bone and attended by the forma 
tion of new bone giving ground for a suspicion of malignant 
disease. Neurological examination was entirely negative. 
A tentative diagnosis of a secondary malignant process of a 
sebaceous cyst was made, and surgical removal was 
advised (Fig. 1). 

Radical operation was not undertaken without care 
fully weighing the risks and difficulties. The patient was 56 
years of age, in appearance much older, anaemic, and very 
weak. The tumor was large and contained numerous large 
vessels which extended from the scalp. It had apparently 
caused some roughening of the occipital bone which meant 
either erosion or invasion of the bone, which in turn would 
necessitate removal of the tumor and tissues at least down 
to the skull itself. Treatment of this denuded bone with the 
object of stimulating granulation and epithelization would 
probably be difficult and lengthy. In order to avoid too 
great surgical shock and prevent hemorrhage, the operation 
was performed under local anesthesia by the infiltration 
method, and the bleeding was prevented by use of the 
Heidenhain suture, that is, a continuous suture of catgut 
placed around the periphery in such a manner as to com 
press the entire thickness of the scalp. The first stitch was 
tied, while the remaining stitches were placed in running 
fashion from the surface of the skin to the pericranium, the 
needle always emerging 2 centimeters from its point of 
entrance, and entering the skin half way between that 
point and that of the previous exit. Following operation, 
every alternate stitch was cut in order to relieve some of 
the compression of the scalp, and individual large vessels 
were tied. On the second day after operation all of the cat- 
gut was removed. The tumor was excised by electrocau- 
tery, the incision being carried through the skin well beyond 
the boundary of the tumor and through the galea and the 
periosteum of the skull so as to permit removal of the tumor 
en masse with the periosteum. The roughening of the skull 
was due to pressure erosion and not invasion, so that the 
entire tumor would be elevated with the periosteum. After 
the tumor had been freed from the vertex and occiput, it 
was turned backward over the nape of the neck, where 
removal was completed by resection of the superficial layer 
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of muscle with the tumor. Cautery was used for the entire 
removal. There was practically no bleeding, and the patient 
experienced no pain; the larger veins and arteries were tied 
to prevent subsequent hemorrhage. The wound was then 
covered with boric acid powder and a dry dressing was 
applied. In view of our former experience with denuded 
bone, we undertook on the sixteenth day after operation 
and without using any anesthetic, the removal of the outer 
table from the posterior portion of the parietal and occi- 
pital bones in order to expose diploe which would produce 
granulation tissue. This wound was covered with an 
alcohol dressing until there was an even granulating sur- 
face, and then instead of grafting skin, paraffin was applied, 
as is so frequently done in the treatment of burns; that is, 
the granulating tissue was covered daily with a coat of 
paraffin and protected by a wire basket especially con- 
structed to prevent the gauze from rubbing the paraffin. 
Since skin grafting would have necessitated the patient’s 
remaining in hospital for a protracted period, she was per- 
mitted to return home under paraffin treatment. Her 
convalescence was uneventful and satisfactory, and there 
was complete epithelization of the denuded area, without 
any evidence of recurrence. 

The specimen consisted of a rough, hard, 
ulcerated, infected mass with normal skin and 
hair on the margins and with the occipitofrontalis 
fascia and some muscle on the under surface. 
Most of the upper surface was studded with 
tuberous growths about 0.5 to 3 centimeters in 
diameter, with ulcerated tissue between. The cut 
surface showed multilocular cysts and channels, 
some filled with blood and others with gelatinous 
or with caseous material. The tumor measured, 
when fixed in formalin, 21 by 19 by 9g centi- 
meters and weighed 1552 grams. 

Many sections taken through different parts 
of the tumor showed that the tissue was about 
equally divided between fibro-angiomatous tissue 
and a warty epithelial structure. The cavernous 
nature of the angiomatous areas together with the 
associated dense fibrous-tissue bands established 
the benignancy of this part of the tumor. Growth 
and proliferation of the squamous epithelium, 
however, was quite active and in Some areas 
actual squamous-cell epithelioma was found. 
The large amount of completely differentiated 
squamous epithelium seen in the form of chol- 
esteotomatous masses and the almost complete 
differentiation of the squamous epithelium 
throughout placed the tumor in the lowest grade 
of Broders’ classification of malignancy, that 
is, grade 1. There was an attempt on the part 


of nature completely to eradicate the keratin 
masses of differentiated epithelium by depositing 
calcium in and about them, enough for the roent- 
gen-ray to cast a shadow. 

The interesting feature of this tumor from the 
pathological standpoint is that although the bulk 
of it was at first angiomatous the malignancy 


developed in the overlying epithelial structures 
producing a squamous-cell epithelioma, instead, 
as might have been expected, a tumor of fibrous 
tissue or endothelium. The fact that it might 
have started on a sebaceous cyst to be later over- 
shadowed by telangiectasia is to be remembered. 
Although there is often epithelial hyperplasia 
over an angioma of the skin it rarely becomes 
malignant. This case also illustrates how little 
the diagnosis of malignancy helps in prognosis 
unless the tumor is graded and the degree of 
malignancy stated. This patient had been told 
repeatedly by various physicians over more than a 
score of years that she had an incurable tumor, 
that it was malignant, and that there was no 
hope for her. A biopsy showing the malignancy 
to be grade 1 would have prompted earlier opera- 
tion, and would have saved the patient much 
pain, worry and expense. 

The term nevus epitheliomatosis is avoided in 
this case as this term applies to a wart or a mole 
which has become malignant. The tumor under 
discussion arose from a sebaceous cyst or an 
angioma. 

CONCLUSIONS 


1. Surgical shock can be minimized by the 
use of local anesthetics in extensive superficial 
vascular lesions, and bleeding can be prevented 
in the removal of superficial angiomata by the 
use of the Heidenhain suture. 

2. The cautery knife may be of some aid in 
controlling capillary oozing and in causing lym- 
phatic block during the removal of the tumor. 

3. Epithelization can be accomplished over 
denuded bone by removal of the outer table and 
subsequent treatment of the granulating area 
with paraffin. 

4. Angiomatous tumors may be associated 
with squamous-cell epitheliomata from progres- 
sive changes in the overlying hyperplastic epithe- 
lium. In such cases the angioma may be considered 
the indirect cause of the epithelioma. 

5. Doubtful tumors should be sectioned for 
biopsy. If malignant they should be graded before 
operative procedures are completed or prognosis 
is stated. 
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THE TOXASMIA OF ACUTE DUO- 
DENAL AND GASTRIC 
FISTULA 


N the cases of duodenal fistula reported by 
Colp, Cameron, Rigby, and others, no 
explanation has been given for the asso- 

ciated toxemia. Studies of the chemical 
changes in the blood accompanying acute 
clinical and experimental duodenal and experi- 
mental gastric fistula show that in all instances 
there is decreasing concentration of chlorides, 
progressive rise of urea, and a rising carbon 
dioxide combining power of the blood plasma. 
In cases of experimental acute gastric fistula, 
there is greater increase in the carbon dioxide 
combining power of the plasma than in cases 
of duodenal fistula, due to the greater loss of 
acid from the body through the fistula. The 
decrease in the chloride content of the blood is 
quite comparable to that found in cases of 
high intestinal stasis by Brown, Eusterman, 
Hartman, and Rowntree, and by Haden, 
Orr, and McVicar. Haden and Orr showed 
that the nearer the obstruction to the pylorus 
of the stomach the greater the toxemia; this 
might be explained on the hypothesis that the 


loss of chlorides from the blood and tissues in 
such cases was due to their excretion into the 
lumen of the intestine, whereas in cases of ex- 
perimental gastric fistula the chlorides were 
lost from the body by.excretion through the 
fistula. In experimental acute gastric fistula, 
as in acute duodenal fistula, the part played 
by interruption in the continuity of the gastro- 
intestinal tract by the fistula must also be con- 
sidered. 

It has been possible to control the toxemia 
accompanying acute duodenal and gastric fis- 
tula by intravenous injections of isotonic so- 
dium chloride solution. Fluid balance seems to 
play an important part, for these injections 
in concentrated solution, even if in sufficient 
amount to raise the blood chlorides to normal, 
have practically no effect in lengthening the 
life of animals with duodenal fistula. If, how- 
ever, a sufficient volume of water is added to 
the sodium chloride and this solution given 
twice daily, life may be. maintained for 3 
weeks or longer, during which time the blood 
chlorides are not only raised to their normal 
level, but non-protein nitrogen is prevented 
from accumulating in the blood. Intravenous 
injections of isotonic glucose solution and 
sodium sulphate solutions, although they 
assist in the elimination of the non-protein 
nitrogen retained in the blood, have no effect 
on the blood chlorides, and the dogs die as 
quickly as though no intravenous injections 
had been given. The amount of nitrogen lost 
in the urine and in the fistulous fluids is 
increased somewhat above the normal level 
(although there is definite evidence of reten- 
tion of nitrogen) until just before death, when 
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a decrease in the excretion of nitrogen accom- 
panies anuria. 

To determine the effect of loss of bile and 
pancreatic secretion through a duodenal fis- 
tula, the common bile duct and both pan- 
creatic ducts have been transplanted into the 
jejunum of two dogs, as a consequence of 
which neither the bile nor the pancreatic 
secretions are lost through the duodenal 
fistula. These dogs show the same chemical 
changes in the blood as the dogs with duode- 
nal fistula the ducts of which have not been 
transplanted. 

The intravenous injection of large quanti- 
ties of the physiological solution of sodium 
chloride to control the toxemia accompany- 
ing acute gastric and duodenal fistula, com- 
bined with the suction method of Erdman, 
Cameron, and Lahey for removing the fistu- 
lous fluid and thus preventing digestion and 
absorption of the proteins of the skin, should 
be first tried in the treatment of all such fis- 
tula. Glucose can be added to the solution of 
sodium chloride if necessary in order to supply 
the patient with calories for heat and energy. 
Should the fistula be large and fail to heal, 
operation can be more safely performed be- 
cause of the control of the associated toxemia 
of the acute fistula by the intravenous injec- 
tion of sodium chloride solution. 

WALTMAN WALTERS. 


PHYSICAL EXAMINATION OF 
PATIENTS WITH OCULAR 
DISEASE 


OR many years syphilis and tubercu- 
Pics have been the catchalls in which 
has been thrown the blame for in- 
flammatory diseases of the eye that could not 
definitely be ascribed to some other cause. 


Pathologists have at times added to the 
clinician’s confusion by ascribing to syphilis 


inflammatory processes in the tissues of the 
orbit of uncertain origin, even in the absence 
of all clinical and biochemical evidence of that 
disease. The presence of clinical signs of 
syphilis or a positive Wassermann reaction is 
almost sure to mask any other etiological 
factor that may be present. 

Any inflammatory lesion of the eye or any 
swelling about the orbit that is reduced by 
the use of mercury and iodides is suspected of 
being due to syphilis. While it may be im- 
possible definitely to exclude syphilis, it should 
be borne in mind that mercury and iodides are 
effective therapeutic agents for many other 
conditions. 

Even when tuberculosis of some organ 
remote from the eye is discovered at necropsy, 
if no sign of the disease was elicited during 
life, and tuberculin was administered as a diag- 
nostic test, there is little grounds for ascribing 
tuberculosis as the cause of minor inflam- 
matory lesions of the eye in the absence of 
any other clinical manifestations of the 
disease. Since the advent of foreign protein 
therapy the tuberculin test has lost some of 
the significance formerly attributed to it. 

The relationship between inflammatory 
disease of the eye and focal infection had been 
clearly demonstrated in series of cases in which 
careful examination and observation have 
been made. The evaluation of foci of infec- 
tion as etiological agents is gradually being 
established in the minds of those who are 
thoroughly investigating a sufficient number 
of cases. The most serious impediment to the 
realization of the réle of focal infection is the 
incomplete search for foci in the physical 
examination. Another fault lies in the failure 
of the examining physician to realize that a 
small area of infection giving no local dis- 
turbance could be held to account for active 
inflammation elsewhere in the body. A cer- 
tain’ ophthalmologist’s judgment of focal 
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infection is based on the attitude of a dentist 
friend who insists on keeping a devitalized 
tooth, which he knows has been abscessed at 
the root formany years, because it causes no 
local disturbance and because his general 
health is good. 

Hundreds of patients have been subjected 
to nasal operations and tonsillectomy and 
dental extractions before complete exami- 
nations have been made, in an effort to clear 
the body of infection. 

Although the teeth and tonsils are the most 
common foci of infection, numerous cases are 
reported in which there is infection in the 
pelvic organs, in the appendix and in the gall 
bladder, showing quite clearly that infectious 
areas may be far from the eye yet intimately 


connected with the origin and course of the 
disease of the eye. A physical examination 
designed to reveal the cause of inflammatory 
disease of the eye is not complete until reason- 
able attention has been given to the genital 
organs as possible sources of infection, and a 
local therapeutic regimen established. The 
importance of infection of these organs in 
cases of iritis and episcleritis is established. 
The examining physician must recognize this 
fact and consider the cervix and the prostate 
as possible foci of infection equal in impor- 
tance to the tonsils and teeth, so far as disease 
of the eye is concerned. The ophthalmologist 
owes it to himself and to his patient to 
insist that the patient shall be thoroughly 
examined. WitiaM L. BENEDICT 








MASTER SURGEONS OF AMERICA 


NATHAN RYNO SMITH 


middle period of the last century, Nathan Ryno Smith will always occupy 

a conspicuous position. He was born in Cornish, New Hampshire, on 
May 21, 1797; being the second son of an illustrious father, Dr. Nathan Smith, 
professor of medicine and surgery in the Medical School of Yale College. 

Dr. Nathan R. Smith received his classical education at Yale, from which 
institution he graduated in 1817, with the degree of bachelor of arts. He also 
pursued his medical studies at Yale College and received the degree of doctor 
of medicine there in 1823. Following his graduation he settled at Burlington, 
Vermont, in 1824, and began to practice his profession. In 1825, in conjunction 
with his father, he organized the Medical School of the University of Vermont 
and was appointed its first professor of anatomy and sirgery. Feeling the need 
of further instruction in order to fit himself for the position of a teacher, he 
spent the winter of 1825-1826 in Philadelphia, in attendance on the lectures at 
the University of Pennsylvania. While in that city he became associated with 
Dr. George McClellan and others, in organizing the Jefferson Medical College 
and was elected to the professorship of anatomy, which chair he filled during two 
sessions. Among his pupils at Jefferson Medical College were Samuel Gross, 
subsequently professor of surgery in the same institution and for many years 
considered the Nestor of American surgery, and Washington L. Atlee, a re- 
nowned ovariotomist. 

In 1827 he was called to Baltimore as professor of anatomy in the University 
of Maryland, but after a short while he was transferred to the chair of surgery— 
a position that he held, except for a brief intermission, for over 40 years. He 
found Baltimore a ripe field for surgical practice, and so thoroughly did he 
dominate surgical thought and work in that city and the state of Maryland that 
he became known widely as the “Emperor,” and to this day those of his pupils 
who are still living cling to this title in affectionate remembrance of their dis- 
tinguished master. At the time of his removal to Baltimore he was about 30 
years of age and he continued to reside there until his death in 1877. Owing to 
dissensions between the trustees and the faculty of the University of Maryland, 
in 1838 Dr. Smith accepted the chair of practice of medicine in Transylvania 
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University at Lexington, Kentucky, and for three sessions he traveled to and 
fro to fulfill the duties of his position. He delivered some lectures during this 
time at the University of Maryland also, and upon the readjustment of the 
affairs at this institution he resumed the professorship of surgery in 1840 and 
continued his courses of instruction until 1870, when advancing years and 
physical infirmities impelled him to relinquish active participation in the work 
of the medical school and to retire with the rank of emeritus professor of surgery. 
As late as 1873-1874 he held occasional clinics at the University Hospital, and 
the writer remembers attending one in which he said: “Anybody can do good 
work with good tools, but it takes a surgeon to do good work with poor tools,” 
and as an illustration he mentioned that on one occasion, while he was on a 
railroad train, a man was injured to such an extent that an amputation became 
necessary. The man was placed in the baggage car and an operating table 
improvised. Dr. Smith did not have any amputating instruments with him, but 
with a butcher’s knife and a carpenter’s saw the leg was amputated and the 
stump was dressed before he reached the city. This was before the era of anti- 
septic and aseptic surgery, and I do not remember that he stated the result of 
the operation. On another occasion he said he had been called to see a highly 
nervous boy suffering with a large abscess of the thigh. To allay the patient’s 
apprehension he was introduced as Cousin John and he suggested that he be 
allowed to look at the inflamed spot. When he had seen it he said he thought 
it would soothe it if he washed and shaved it and asked if he could have a razor. 
The razor was brought and he proceeded to shave the area, but after making a 
few passes he turned the edge of the razor down and made the required incision. 
The boy with a scream said: ‘‘You are not Cousin John. You are the old devil. 
Your name is Smith.” Cordell, the medical historian, says: ‘Professor Smith 
was a man of commanding presence, fully 6 feet in height, with clean-shaven 
face, a well-shaped Grecian nose, long thin compressed lips, piercing eyes sur- 
rounded by shaggy eyebrows, a well poised head and a long neck, concealed by 
an old faslfioned black stock and standing collar. He was near-sighted, and 
wore glasses. He lectured without notes, in slow, deliberate fashion, in a voice 
of medium pitch, distinct, though not strong.” 

He was an indefatigable worker and was accustomed to make his rounds at 
the Baltimore Infirmary, now the University Hospital, about 6.30 o’clock in the 
morning; on which he was accompanied by his residents and students. Whilst 
his surgical work was varied and extensive, his reputation rests chiefly on his 
lithotome, an instrument for the performance of vesical lithotomy, and the 
anterior splint. It is said that he operated for stone in the bladder about 350 
times, with a very low mortality; a large portion of his success, as well as that 
of his son, Dr. Alan P. Smith, in these operations being due to the use Of this 
lithotome. Dr. Smith’s lithotome was an ingenious but simple instrument for the 
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performance of perineal lithotomy, by means of which the extraction of calculi 
from the urinary bladder was rendered easy and safe. A distinguished professor 
of Surgery is said to have remarked, “With it anyone could operate.” The 
anterior splint for the treatment of fractures of the lower extremities was a 
great improvement on the methods in vogue at that time, and was considered 
by Professor Smith to have been his chief contribution to surgery. This sus- 
pensory apparatus has now fallen into undeserved disuse and is as capable of 
rendering good service now as it was when perfected by him in 1860. The 
principle upon which this was based was that of the double inclined plane, with 
suspension. During the Civil War the anterior splint was used with the greatest 
benefit and comfort in the treatment of soldiers suffering from compound gunshot 
fractures of the lower extremities. The Hodgen splint, which is used satisfac- 
torily in some parts of this country, is merely a modification of Smith’s anterior 
splint, and the usefulness of both of these appliances is due to the fact that the 
limb can be swung and a certain amount of motion permitted without interfering 
with the healing process. The same principles were applied in the treatment of 
fractures in the late World War, but with greater provision for extension than 
was possible with the original anterior splint. 

As early as 1835 Dr. Smith performed a complete thyroidectomy for a large 
ulcerating tumor of the thyroid body, without anesthesia and with no artery 
forceps nor other appropriate methods of hemostasis. ~The patient survived for 
13 days and died with symptoms of pyemia. The late Professor Halsted says: 
“Nathan R. Smith had quite surely never seen an operation performed on the 
thyroid gland, and it is not unlikely that he had never heard of such an operation. 
My admiration for Dr. Smith, Baltimore’s ‘Emperor,’ has been greatly increased 
since reading his modest and lucid report of a case, the importance of which he 
could hardly have comprehended.”’ Dr. Halsted considers this operation to have 
been the chef d’oeuvre of Nathan R. Smith. The late Professor Samuel D. Gross 
says: “Dr. Smith was one of the most distinguished surgeons that our country 
has produced. As a mechanical surgeon he has justly occupied a high rank.” 

Dr. Smith was a frequent contributor to surgical literature and was the 
author of several books, the most important of which are Memoirs, Medical and 
Surgical, of Dr. Nathan Smith, with additions by the author, 1831; Surgical 
Anatomy of the Arteries, 1830; Fractures of the Lower Extremity and Use of Sus- 
pensory Apparatus, 1867, and Legends of the South, 1869. He received the de- 
gree of doctor of laws from Princeton College in 1852. In 1867 when he was 
70 years of age, he made his first and only visit to Europe and was received 
with great distinction by the leading surgeons of Great Britain and the Continent 
and on his return to this country he was the recipient of a great ovation from 
his friends and admirers. He continued to meet his classes for 2 years longer 
and then retired from his chair. RANDOLPH WINSLOW. 









































THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERY 
By ALFRED BROWN, M.D., F.A.C.S., Omana, NEBRASKA 


THE GUNPOWDER SURGERY OF 
WILLIAM CLOWES 


HE British Isles, during the sixteenth cen- 

tury, furnished their due quota of surgeons 

who aided in raising surgery from the low 
and almost menial position which it had held during 
the middle ages and in lifting it to a plane almost 
coequal with internal medicine. In 1512 the Com- 
pany of Barber Surgeons of London procured a new 
charter from King Henry VIII which forbade the 
practice of surgery within the city of London and 
seven miles around it, to others than members of the 
Company. Scotland had preceded this by obtaining 
a charter for the Royal College of Surgeons of Edin- 
burg in 1505, the rules of which attempted to limit 
the practice of surgery to those duly qualified. By 
the middle of the century the limitation of practice 
of surgery was thus fairly established, and opportu- 
nity for surgical advancement was possible. At ap- 
proximately this time, in 1540, William Clowes was 
born in Kingsbury, Warwickshire. As was then the 
custom, he learned surgery by practice under his 
master, one George Keble, in London, and when 23 
years of age became an army surgeon and served in 
the campaign in France under the command of 
Earl Ambrose of Warwick. Here he had an excellent 
opportunity to study the surgery of war, for in the 
early part of the century, 1513-14, it had been de- 
cided that the surgeons should be considered ‘‘as 
Herawdes of Armes, as well in batelles and feldes as 
other places, ther for to stand unharnessed and 
unwapenned, according to the lawe of armes, be- 
cause they be persones that never use feats of warre, 
nor ought to use, but only the besynes and exercise 
of their science, to the helpe and comfort of the 
Kinges liege people in the tyme of their nede.”’ Con- 
sequently the surgeon had only to treat the sick and 
wounded. 

Clowes busied himself in the army for six years and 
on his return to London in 1569 was received into 
the ‘‘Barber Surgeons Company,” which in 1540 
by a formal act of Parliament had become incor- 
porated with the ‘‘Fellowship of Surgeons.” Thus 
he became a full fledged surgeon. He practiced then 
in London and attained considerable recognition for 
in 1557 he was appointed on the Staff of St. Bar- 
tholomew’s Hospital as one of its three surgeons. In 
this same year he published his book on the cure of 


syphilis by inunctions. He became also surgeon to 
Christ’s Hospital and apparently seemed settled in 
London. j 

The call of war surgery, however, was too strong 
and in 1585 he again entered service in the army of 
the Earl of Leicester. At the close of the campaign 
he returned to London and in 1588 was made a Mas- 
ter of the Court of the Barber Surgeons Company. 
In this same year he published his most famous 
work which appeared under the title “‘A proved prac- 
tise for all young chirurgians, concerning burnings 
with gun-powder, and wounds, made with gunshot, 
sword, halbard, pike, launce, or such other. London, 
1588.” Later the title was changed and in 1596 it ap- 
peared as ‘‘A PROFITABLE AND NECESSARIE 
Booke of observations, for all those that are burned 
with the flame of Gun powder,” &c.' A still later 
= appeared in 1637? thirty-three years after his 
death. 

I have had the opportunity of examining these 
two editions. They are identical even to pagination 
with the one exception that p. 140 of the 1596 edi- 
tion shows a cut of the Surgery Chest while the 
corresponding page of the 1637 edition shows the 
more familiar table covered with instruments. In 
Dr. Cushing’s copy of the 1637 edition is inserted a 
photograph of the title page of the Surgery of John 
de Vigo 1586, which bears William Clowes’ signature. 

Clowes was a practical surgeon and so the greater 
portion of the surgery consists of a recital of case 
histories. They are couched in simple clear English 
and give a detailed account of his treatment in each 
case. He had, of course, great faith in various oint- 
ments for dressings but he also had good judgment 
as to when to interfere and when to bide his fime. 
Many of his methods were ingenious and some origi- 
nal. He was a well read man for he refers to the dicta 
of most of the well known writers of previous times 
and is most careful to give credit to them for ideas 
which he borrowed and technique that he used. In 
two cases of an abdominal wound with protruding 
omentum he used the ligature and removed the pro- 
truding omentum. 

.He closes his book, as do most surgeons of the 
time, with a plea for charity for his opinions. The 
book is delightful reading, and Clowes deserves 
to be considered as one of the originators of clinical 
teaching by case histories. 


1 Courtesy of the Rosenbach Galleries, New York. 
2 Courtesy of Dr. Harvey Cushing, Boston, Massachusetts. 
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REVIEWS OF 


N authoritative discussion on basal metabol- 
ism! comes to us from the source of much of our 
fundamental knowledge of metabolic phenom- 

ena, Dr. DuBois. The book is exact, thorough, and 
abundantly illustrated. The discussion begins with a 
consideration of the simple phenomena of metab- 
olism—the transformation of food and air into 
energy in the body. A valuable brief review of the 
necessary physical laws is given. The principles and 
mechanics of nearly all the machines used for the 
measurement of basal metabolism, either directly or 
indirectly, including the simplest and most recent, 
are explained and illustrated. Normal basal metab- 
olism with its variations in age groups is considered 
with many charts and tables; and, the mathematical 
basis for relating the results of heat, gas, or energy 
measurements to body surface is explained. This 
knowledge is essential for all those using basal metab- 
olism estimations. The succeeding chapters cover 
the findings in undernutrition, obesity, diabetes, 
thyroid and other endocrine disorders, blood diseases, 
cardiovascular conditions, fever, and disturbances of 
water metabolism. They constitute a thoroughgoing 
summary of the metabolic rate findings in disease. 
The book should be of great value to the technician 
and clinician. PAuL STARR. 


HE Illustrated Practical Surgery? from the 

clinic of Victor Pauchet, of which two volumes 
just appearing are numbered vii and viii, constitutes 
an operative atlas rather than a textbook of surgery. 
It is profusely illustrated with unique and exception- 
ally lucid semi-diagrammatic drawings by Dupret, 
which are sufficiently self-explanatory as scarcely 
to require descriptive legend. The brief text is 
written in a flashing, individual, easy reading style. 
It concerns itself essentially with operative technique; 
the problems dealt with are chiefly the mechanical 
ones encountered, while the diagnosis, indications, 
and choice of operation are based largely upon 
anatomical grounds and not upon a profound and 
exact understanding of the physiology and pathology 
of the structures involved. One suggestion we would 
like to make is that there is a seeming lack of se- 
quence in the arrangement in the world of material 
presented which detracts from the value of the work 
as a reference book. L. M. ZIMMERMAN. 


AUL’S Selected papers,’ collected and printed 
by his colleagues in honor of his seventy-fifth 
birthday, form a volume of intense intere: Those 
who enjoy the study of the developmeat of our 
surgical science will find in these papers a history of 
1BaSsAL METABOLISM IN HEALTH AND Disease. By Eugene F. Du- 
Bois, M.D. Philadelphia: Lea and Febiger, 1924. 
?La PRATIQUE CHIRURGICALE ILLUsTREE. By Victor Pauchet. Vols. 
vii and viii. Paris: Librairie Octave Doin, 1925. 


3SELECTED PAPERS, SURGICAL AND Patuo.tocicaL. By F. T. Paul, 


D.Sc., Ch.M., F.R.C.S. London: Bailliere, Tindall and Cox, 1925. 


NEW BOOKS 


certain phases of surgical procedure beginning at the 
conception of the idea and evolving step by step the 
final practical operation. Paul’s name has long been 
associated with intestinal resection especially for 
malignancy of the colon. His earliest papers on 
colectomy graphically describe his pioneer attempts 
to combat what seemed to be a hopeless condition. 
Then as success alternating with failure attended his 
efforts he changed his technique overcoming one by 
one the obstacles in his path, until finally his practical 
operation for colectomy was developed. Paul’s papers 
are particularly interesting because the reader is per- 
mitted to follow the various lines of reasoning by 
which this eminent thinker reached his goal. 

Paul was a philosopher of surgery as well as a 
doctor, and his collected papers will appeal to all 
surgeons who approach the profession with the 
open philosophical mind of the sincere student. 

Ratpu B. BeTrMAn. 

RRORS in diagnosis and treatment are often 

made and seldom reported. J. Schwalbe, editor 
of many valuable contributions has undertaken a 
great task in publishing short monographs on this 
subject by leading clinicians. The seventh section 
of the surgical series which appeared recently‘ treats 
of the injuries and surgical diseases of the mouth, 
nasopharynx, neck, salivary glands, oesophagus, 
larynx, and trachea. With the eye of an experienced 
clinician, Paul Clairmont throws off the ballast of 
unessentials and points out in clear concise form the 
possible mistakes in diagnosis and treatment. Be- 
sides a great deal of personal experience, he uses 
contemporary literature to a great extent and gives 
many instructive illustrations. While the importance 
of laboratory methods is emphasized and _ their 
systematic use required, clinical symptoms are placed 
in the foreground. In a few forceful words really 
classic descriptions are given by the author who has 
had great clinical experience with many years of 
teaching. Some very striking mistakes in histological 
diagnosis made by prominent pathologists, some 
unnecessary operations, and cases of faulty after- 
treatment are pointed out with perfect frankness. 
The chapter on the newer phases of the goiter problem 
is especially successful. 

On the whole this volume gives a true picture of the 
present difficulties of diagnosis and treatment. Its 
precise style, the faculty of close clinical observation, 
the sound atmosphere of simple clinical signs with a 
systematic but cautious use of laboratory findings 
are characteristic of the school that Professor Clair- 
mont represents. Sometimes in a short, powerful 
description, in a small remark, the classic lectures of 
Baron Eiselsberg can be recognized. A reading of 
this book is highly recommended. _G. pr Takats. 

‘ DIAGNOSTISCHE UND THERAPEUTISCHE [RRTUEMER UND DEREN VER- 
HUETUNG. Currurcte. Edited by Prof. J. Schwalbe. Vol. vii. Verlet- 


zungen und chirurgische Krankheiten der Mund- und Rachenhoehle, 
elc., by Prof, Paul Clairmont. Leipzig: Paul Thieme, 1926. 
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PRELIMINARY CLINICAL PROGRAM FOR THE MONTREAL MEETING 


N the following pages appears a preliminary 

program of clinics and demonstrations ar- 

ranged for the sixteenth annual Clinical 
Congress of the American College of Surgeons, 
to be held in Montreal, October 25 to 29, 1926. 
The program here published is a tentative out- 
line and will be revised and amplified during the 
coming months as the work of the Committee 
on Arrangements progresses, so that the final 
program will adequately represent the clinical 
activities of Canada’s great medical center in all 
departments of surgery, including general sur- 
gery, gynecology, obstetrics, orthopedics, urol- 
ogy, surgery of the eye, ear, nose, throat and 
mouth. When next published the program will 
include an outline of a special series of clinics, 
demonstrations and papers that will be of par- 
ticular interest to those who practice surgery of 
the eye, ear, nose, and throat, such a program 
being in the course of preparation by a com- 
mittee of which Dr. Albert LaSalle, ophthalmic 
surgeon at the Hotel Dieu, is chairman. 

Those who attended the 1920 session of the 
Clinical Congress will recall with pleasure the 
splendid clinical program offered by the sur- 
geons of Montreal, and it may be confidently 
expected that the program for this year’s meet- 
ing will provide a larger and still more interest- 
ing series of clinics. Since 1920 a number of 
new hospitals have been built and additions 
made to the older hospitals, so that clinical 
facilities in that city have been very greatly 
increased. Clinics and demonstrations are to be 
given in the following institutions: McGill Uni- 


versity and University of Montreal Medical 
Schools; the Children’s Memorial, Hotel Dieu, 
Misericordia, Montreal General, Notre Dame, 
Royal Victoria, St. Justine, and Shriners’ Hos- 
pitals. 

The program for the scientific meetings, to be 
held each evening in Windsor Hall, at the 
Windsor Hotel, is being prepared by the Execu- 
tive Committee of the Clinical Congress, 
Papers dealing with important surgical ques- 
tions of present day interest will be read and 
discussed by eminent surgeons of the United 
States and Canada, and by distinguished sur- 
geons from abroad. 

The Presidential Meeting, the first formal 
session of the Congress, will be held on Monday 
evening in Windsor Hall, on which occasion the 
President-Elect, Dr. Walter W. Chipman of 
Montreal, will be inaugurated and will deliver 
the annual address. 

The annual meeting of the Governors and the 
Fellows for the election of officers, reception of 
reports by the officers and standing committees, 
will be held in Windsor Hall on Thursday after- 
noon. The fourteenth annual convocation of 
the College will be held on Friday evening in 
Windsor Hall, at which time a large class of 
candida**s for Fellowship in the College will be 
received. 

: HOSPITAL CONFERENCE 

An interesting and instructive program is 
being prepared for the hospital conference to be 
held on the first two days of the Congress. 
Papers and discussions to be presented at this 
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conference will deal with the various aspects of 
hospital work as related to the hospital stand- 
ardization program of the College and will be of 
particular interest to surgeons, hospital] trustees, 
executives, and personnel generally. 

A hospital information and service bureau 
will be maintained throughout the session to 
give assistance to any hospital in the solution of 
its problems. A general invitation is extended 
to hospital trustees, members of the medical 
and surgical staffs, hospital personnel generally, 
and others interested in the hospital field to 
attend the conference. 


HEADQUARTERS AND HOTELS 


General headquarters for the Congress will be 
established at the Windsor Hotel on Dominion 
Square, where the Windsor Hall, Rose, Blue 
and Oak rooms, and other large rooms and 
foyers located on the ground floor have been 
reserved for the exclusive use of the Congress. 
The Windsor Hotel is now under the same man- 
agement as the Waldorf-Astoria in New York, 
the Bellevue-Stratford in Philadelphia and the 
New Willard in Washington. In recent years 
more than a million dollars has been expended 
in remodeling and enlarging the hotel. 

Through the co-operation of the Montreal 
hotels we are assured of ample, comfortable 
accommodations for more than 3,000 people. 
The hotel situation in Montreal has been 
greatly improved in recent years by the erection 
of a new hotel—the Mount Royal—located on 
Peel Street, two blocks north of the Windsor 
Hotel, with more than 1,200 rooms. The 
Queen’s Hotel near the Bonaventure Station, 
two blocks from the Windsor, has been remad- 
eled within the year and a new section added 
that doubles its capacity. In addition rooms 
have been reserved at the Ritz-Carlton, located 
at the corner of Mountain and Sherbrooke 
Streets, four blocks from the Windsor Hotel, 
at the Corona on Guy Street, and at the Place 


Viger—all within short walking distance of head- 
quarters except the latter. 

An application for reduced fares on account 
of the meeting in Montreal is pending with the 
railways of the United States and Canada, and 
it is practically assured that a rate of one and 
one-half the regular one way fare on the certifi- 
cate plan will be authorized for this meeting. 


LIMITED ATTENDANCE 


Attendance at the Montreal session will be 
limited to a number that can be comfortably 
accommodated at the clinics, the limit of 
attendance being based upon the result of a 
survey of the amphitheaters, operating rooms, 
and laboratories in the hospitals and medical 
schools as to their capacity for accommodating 
visitors.. Under this plan it will be necessary 
for those who wish to attend to register in 
advance. When the limit of attendance has 
been reached through such advance registra- 
tion, no further applications will be accepted. 

Attendance at clinics and demonstrations 
will be controlled by means of special clinic 
tickets, which plan has proved an efficient 
means for providing for the distribution of visit- 
ing surgeons among the several clinics and in- 
sures against overcrowding, as the number of 
tickets issued for any clinic is limited to the 
capacity of the room assigned to that clinic. 


REGISTRATION FEE 


A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to 
meet the expenses of the meeting. To each sur- 
geon registering in advance a formal receipt for 
the registration fee is issued, which receipt is to 
be exchanged for a general admission card upon 
his registration at headquarters during the 
meeting. This card, which is nontransferable, 
must be presented to secure clinic tickets and 
admission to the evening meetings. 
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PRELIMINARY CLINICAL PROGRAM 


ROYAL VICTORIA HOSPITAL 


Tuesday 
£. W. ARCHIBALD and staff—g. General surgical clinic. 
D. W. MacKenzie and stafi—g. Urological clinic, opera- 
tions and demonstration of cases. 


2 


Wednesday 
C. B. KEENAN and staff—g. General surgical clinic. } 
W. G. Turner and W. J. Patrerson—g. Orthopedic 
clinic, operations and demonstration of cases. 


Thursday 
F. A. C. ScrmmcGer and staff—o. General surgical clinic. 
D. W. MacKenzie and staff—g. Urological clinic, opera- 
tions and demonstration of cases. 


Friday 
F. C. McKenry and staff—g. General surgical clinic. _ 
W. G. Turner and W. J. Patrrerson—g. Orthopedic clinic, 
operations and demonstration of cases. 


MonTREAL MATERNITY PAVILION 


Tuesday 
W. W. Cureman and H. M. Lirrte—g. Gynecological 
and obstetrical clinic, operations and demonstration of 
cases. 
Wednesday 
H. C. Burcess and J. R. Fraser—g. Gynecological and 
obstetrical clinic, operations and demonstration of 
cases. 
Thursday 
J. R. Goopatt and J. W. DuncAN—g. Gynecological and 
obstetrical clinic, operations and demonstration of 
cases. 
Friday 
W. W. Curpman and W. A. G. Bautp—g. Gynecological 
and obstetrical clinic, operations and demonstration 
of cases. 


PATHOLOGICAL INSTITUTE 


Wednesday 


E. H. Mason—g. Pre-operative preparation of the dia- 
betic patient with discussion of so-called “diabetic 
gangrene.” 

J. C. Mraxtns—g. Medical indications for splenectomy. 
Respiratory abnormalities in regard to the operative 
risk. 

D. S. Lewis—g. Relation of hypertension to surgical risk. 

C. F. Morratt—o. Relation of cardiac disease to surgical 
operative risk. 

Thursday 


Davip BALLON—9. The bronchoscopic injection of lipiodol 
as an aid to X-ray diagnosis of pulmonary lesions. 
Combined bronchoscopic and X-ray demonstration. 

A. H. Prrre—g. Demonstration of lungs injected with 
lipiodol in bronchiectasis and other diseases. Normal 
abnormalities of bones. 


E. C. Brooxs—g. Report on 100 cases in which tetra- 


iodophenolphthalein was given by mouth, with opera- 
tive and other findings. 


Friday 
E. W. Arcurpatp, F. A. C. Scrimcer, D. Ross, Gavin 
MILLER, JoHN ARMoUR—9. Experimental surgery. 


MONTREAL GENERAL HOSPITAL 


Tuesday 

H. M. Litrte—g. Operations: Ectopic gestation, pelvic 
inflammations. : 

F. J. TEEs—g. Demonstration: Injury to elbow with late 
ulnar nerve lesion (5 cases). 

E. M. Eserts—1o. Demonstration: Unusual types of 
thyroid disease; two cases of acute traumatic tension 
pneumothorax. 

F. J. Tees and F. B. Gurp—ro. Fracture clinic, 

A. T. Bazin—10:30. Operations: Gall-bladder disease, 
carcinoma of rectum. 

L. J. Ruwea and associates—1o:30. Clinical pathological 
conference. 

J. G. W. Jounson—11. Cranial injuries. 

J. A. NuTTeER—z2. Orthopedic clinic, operations for para- 
lytic deformities. 

F. J. Tees and F. B. Gurp—z2. Fracture clinic. 

L. H. McKim—3. Operative treatment of infections and 
compound injuries of hand and upper extremity. 


Wednesday 

F. S. Patca and R. E. Powett—». Operations: Prostatec- 
omy, nephrectomy. 

F. J. TeEEs—g. Demonstration: Fractures of ankle and 
wrist. 

A. T. Bazin—1o. Demonstration: Suppurative joint 
lesions. 

F. J. Tees and F. B. Gurp—1o. Fracture clinic. 

E. M. Eperts—10:30. Operations: Radical cure of inguinal 
hernia by infolding muscular stitch, under local anzs- 
thesia; excision of cecum for carcinoma. 

L. J. Rwea and associates—10:30. Clinical pathological 
conference. 

C. K. P. Henry—11. Demonstration: End-results of 
splenectomy in pernicious anewmia. 

J. A. Nutrer—z. Orthopedic clinic, operations for con- 
genital deformities. 

F. J. Tees and F. B. Gurp—z. Fracture clinic. 

W. L. BarLtow—3. Operations: Excision of tongue for 
carcinoma. 

Thursday 


H. M. Litrite—g. Gynecological operations for repair of 
birth injuries. 

F. B. Gurp—g. Demonstration: Fractures of femur and 
atella. 

L. H. McKim—1o0. Demonstration: Wound infection in 
appendicitis. 

F. J. TeEes and F. B. Gurp—1o. Fracture clinic. 

A..T. Bazin—10:30. Operations: Radical cure of hernia 
by fascial graft; carcinoma of colon. 

L. J. Rea and associates—10:30. Clinical pathological 
conference. 

J. A. Nutrer—11. Demonstration: Backache, sciatica, 
sacro-iliac and lumbosacral lesions and spondylolis- 
thesis. 
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Friday HOTEL DIEU 


. S. Patcn and R. E. PoweLt—g. Urological operations. Evucene St. Jacques and associates—g, daily. Operative 

. T. Bazin—g. Demonstration: Bone tumors. clinics: General surgical, gynecological, urological and 

. J. Tees and F. B. Gurp—1o. Fracture clinic. orthopedic cases. 

. M. Eperts—10:30. Operations: Thyroidectomies. EvuGENE St. Jacques and associates—z2, daily. Demon- 

. J. Rea and associates—1o0:30. Clinical pathological strations: Clinical aspects of splenomegaly, tuber- 
conference. culosis of the intestinal tract, arthritis deformans, 

treatment of fracture of the patella by the Delbet 


. B. Gurp and associates—g, daily. General surgical and method, heliotherapy as an adjuvant in the treat- 
gynecological operative clinics. ment of osteo-arthritis as practiced by Leysin and 


. B. Gurp and associates—2, daily. Demonstrations of Davos. : . 
end-results in fractures of the ankle, tibia and fibula, £0 Parizeau—daily. X-ray demonstrations. 


femur, humerus, etc. 


MISERICORDIA HOSPITAL 
STEPHEN LANGEVIN, E. Eturer, D. Masson, A. RICARD, 


WESTERN DIvISION 


CHILDREN’S MEMORIAL HOSPITAL 


A. MacKenzie Forses and staff—ro, daily. rations: 
Harelip, cleft palate, hernia, tendon transplantation. 


H. SAncueE, P. Gauturer, H. LEBet and Dr. JuTras 
—daily. Obstetrical clinics, operations and demon- 
stration of cases; control of eclampsia convulsions by 
intravenous injection of ‘“‘somnifene’; pernicious 
anemia and transfusion; pernicious vomiting and 
blood group; Hirudo medicinalis (leeches) in femoral 
thrombophlebitis; how to treat the child in breech 
extraction; white asphyxia and cerebral injury. 


SAINT JUSTINE HOSPITAL 


Demonstrations: Reduction of congenital dislocation 
of the hip, correction of deformities due to club feet, 
correction of deformities due to rickets, sequestrotomy. 
Application of extensions in fractures and tuberculo- 
sis of the hip. Demonstration of routine examination 
of children suffering from tuberculosis of bones and 
deformities following acute anterior poliomyelitis. Os- 
teomyelitis (lantern slide demonstration). Scoliosis 
and its treatment. Preparation of plaster bandages 
and demonstration of their proper application. 


Drs. Farron, Crépautt, Dust, and Rivarp—daily. 
Operative clinics and demonstration of end-results, 
general surgery in children; harelip, undescended NOTRE DAME HOSPITAL 
testicle, prolapse of rectum, congenital hernia, spina L. pEL. Harwoop, O. F. Mercrer and associates—daily. 
bifida, curvature of the spine and Pott’s disease. Operations and demonstration of cases, general 

A. Comtois—daily. X-ray demonstrations. surgery, gynecology, urology, etc. 








